


SPEEDY CONSTRUCTION developed 
by war’s necessity is now available for 


RAPID PERMANENT 
CONSTRUCTION IN 
PUBLIC WORKS 


JHE N the World War armies moved forward 
the big guns frequently demanded that con- 
crete foundations be made available for use 

er night. Speed was imperative—action could not 
wait for ordinary concrete to harden. And a remark- 
ble cement similar to Lumnite enabled the guns to 
fire within 24 hours. 
This, and other similar performances, gave the im- 
that has caused such cements to come into 
general use in Europe when speed in construction 
ind immediate service of concrete work are re- 
juired, 
Twenty-eight-day concrete in 24 hours is now 
ught to America through Atlas Lumnite Cement. 
or street and road construction and repairs, for 
ridges and culverts, street railway SAction and 
nce, sewers and cond@rs— L utes offers 


zs of time and ma@pecy. It also @™pplies 
nvenience to thefgubli ¥?: g 28- 
In 24 hours on i Ge ol tion. 
Write for the Lum 
‘28-day Concrete in 2 
THE ATLAS LUMNITE CEMENT CO. 
25 Broadway, New York City 
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AUSTIN LEANI 


Leaning Wheel Graders 


he time-tested features that have made Austin Graders the choice 

of experienced operators for over 40 years will all be found on the 
Leaning Wheel models. In addition, they are distinguished from all 
other Leaning Wheel graders by several improvements of great practical 
value. The Telescopic Rear Axle, Timken Tapered Roller Bearings and 
Alemite High Pressure Lubricating System are exclusive features whose 
value will be admitted by all impartial authorities. 


The advantages of the telescopic axle are obvious. It is never in the 
way as a long, one-piece axle is very apt to be, and when fully telescoped 
has the further advantage of being much stronger than any long axle 
can hope to be. 
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Timken Tapered Roller Bearings are dust-tight and have many mechani- 
cal advantages over all other types. No other bearing is designed to 
stand the variable loads, or pressure, to which all grader wheels are sub- 
jected, and no other type can be taken up for wear instead of replaced. 














The Alemite High Pressure Lubricating System is standard equipment 
on more than 250 automobiles, trucks and tractors. Its chief advantage 
is the fact that lubricant is forced into all bearings under a pressure of 
several hundred pounds to the inch, thus reaching every part of the 
wearing surface, and at the same time forcing out all foreign matter. 





The Telescopic Rear Axle, Timken Bearings and Alemite Lubricating 
System are but three of the things that contribute to Austin superiority. 










Mail coupon to- 
day for a copy of 
the latest Austin 
Leaning Wheel 
Grader Catalog. 


Why take less in a leaning wheel machine? 











Please send me a copy of the Austin 
Leaning Wheel Grader Catalog. H E AT) S | | N ~ ES I | . RN 
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Orlando Water and Light Plant 


Water supply from lakes rather than from ground because softer and 


probably purer. Purified by means of aeration and filtration. 
construction features 


Interesting 


By W. W. Mathews.7 


Orlando, Fla., determined in 1921 upon muni- 
cipal ownership of the water and light plant 
which had been built in the 80’s but had been 
greatly outgrown, since the owners found them- 
selves unable to comply with the franchise and 
meet the financial burdens imposed by the re- 
construction of the plant which had become im- 
perative. The population of the city had in- 
creased 137% from 1910 to 1920 and since the 
latter year has grown at the rate of about 20% 








employed Alvord, Burdick & Howson of Chicago 
as its engineering advisors. 

It was realized that radical enlargement and 
improvement of both plants was immediately 
imperative. The electric plant could not meet 
the requirements even with all units in service, 
and half of the water supplied to consumers was 
unfiltered because of the inadequacy of the filter 
plant. 

The determination of the capacity desirable 








GENERATOR AND PUMP ROOM, VIEWED FROM OPERATING FLOOR. 
1,500 K.W. TURBO-GENERATOR BEING ERECTED. 


per year, as indicated by the number of services 
and consumption of both water and electricity. 


The city and the company owning these utili- 
ties agreed to arbitrate on the value of the prop- 
erties with a view to purchase by the munici- 
pality and an arbitration board consisting of 
Cecil F. Elmes, L. R. Howson and Dabney H. 
Maury, all of Chicago, reached unanimous agree- 
ment as to the value, and the plants were taken 
over in 1922. The city commissioners appointed 
a utilities commission of five prominent citizens 
to operate the utilities, and this Commission 





*Abstract of a paper before the Illinois Section, American 
Waterworks Association. 
tAssistant Engineer with Alvord, Burdick & Howson, Chicago. 
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for each plant was difficult because of the re- 
cent phenomenal growth of the city as well as 
of the other cities of the state. The population 
in 1920 was given by the United States census 
as 9,282 and it was estimated that by 1950 it 
would be 50,000; and it was decided to design 
the improvements with immediate capacity for 
30,000 people. 
SOURCE OF WATER SUPPLY 

The water supply required considerably more 
study than did the power plant. There were two 
available sources of supply—groundwater and 
water from one or more of the numerous lakes 
in the vicinity, seventeen of these being within 
the city limits. Ground-water was available 
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in large quantities by means of wells, but such 
water was not so soft and otherwise desirable 
as the water from the lakes, and there was a 
possibility of pollution of ground water by the 
sewage of the city, which, after being clarified 
by Imhoff tanks, is discharged into wells and 
soaks way into the soil. The water in the lakes 
which were selected as most desirable had a 
hardness of approximately 20 parts per million, 
41 parts per million of encrusting solids, and 
alkalinity with phenolphalein of zero and with 
methyl orange of about 10 parts per million. 
The top soil is all sand and there is no surface 
runoff, but an average annual rainfall of sixty 
inches per year percolates through the sand to 
the lower impervious stratum and thence into the 
lakes. A chain of lakes was selected, the drain- 
age area of which would supply the needs of 
Orlando for at least twenty to thirty years, 
while a lake about two miles east of the city 
and 25 feet higher could easily be brought into 
these lakes by a gravity conduit. The lakes 
provide a natural storage of 1300 million gal- 
lons, 
THE NEW STATION 

It was found impracticable to use any of the 
old power plant, the pumping station or the 
filter plant, and an entirely new plant was built 
on the shore of Lake Ivanhoe, one of the chain 
of lakes which furnished the supply, the power, 
pumping and mechanical filter plants all being 
located here under one roof. 

Owing to the fact that Orlando is a winter 
resort, that the packing houses from whith 
citrus fruits are shipped operate almost exclu- 
sively during the winter season, and that the 
dry season occurs at the same time and lawn- 
sprinkling is then more general, the average 
daily consumption increases about 100% for 
short periods and the electric load also doubles 
in the winter time and provision, of course, was 
necessary for these unusually high peak loads 

3ids were asked for building the plant, but 
as contractors bidding on the building and coag- 
ulating basin did not guarantee a time of com- 
pletion, the city decided to do the work by day 
labor under the supervision of the engineers. 
Both electric and filter plants were completed 
in June, 1923 and have been operating since 
that time. 

The station building is 172 feet 6 inches long 
by 98 feef wide and provides a space not only 
for the immediate installations, but also for a 
reasonable amount of future extension. The 
pumping equipment is in the center of the build- 
ing, the boilers and electrical equipment in the 
western portion and the purification plant in 
.he eastern portion. 

As the building stands between a large lake 
and the Dixie Highway and is visible for a half 
mile north and south on the latter and from 
across the lake, and was thus the most prom- 
inent feature of the landscape, it was thought 
desirable to pay special attention to its archi- 
tectural appearance. The type of architecture 
adopted was that developed during the Spanish 
era in Florida. The building is constructed main- 
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ly of reinforced concrete with some amount of 
brick, and is finished outside with white stucco. 
The visible roofs of the building are covered 
with red Spanish tile. Entrance to the building 
is through a tile paved portal embellished with 
stone carving and iron railings. Entrance to 
the generator and pump room is through an at- 
tractive lobby whose walls and groined arched 
ceilings are treated to imitate cut stone. In 
the center of the lobbv is a handsomely carved 
drinking fountain. The floors of the lobby, gen- 
erator and pump room are finished with red 
quarry tile. 

The walls of the generator and pump room 
are finished in white paint above an olive green 
wainscoting, the latter color being used also 
for wrought iron work and machinery founda- 
tions. Auxiliaries, low-lift pumps and high vol- 
tage equipment are housed in a basement, and 
particular attention was given to lighting and 
ventilation, windows being placed on the front 
and south sides and large pit openings in the 
main floor above the basement. 

Because of the warm climate, the unusual 
feature was introduced in the boiler room of 
large arched openings in place of glazed win- 
dows, these being equipped with wrought iron 
grills typically Spanish in treatment. These not 
only fit in with the architectural treatment and 
afford abundant ventilation and light, but they 
also provide a practical means of moving the 
equipment in or out of the boiler room. The 
architectural features of the building were de- 
signed by V. A. Matteson of Chicago. 

THE PLANT 

The units installed in the new plant were as 
follows: Three 512-horsepower Springfield 
Boiler Company water-tube boilers equipped 
with Power Specialty Company superheaters, 
Vulcan soot blowers and Schuette & Koerting 
oil burners. A working presure of 225 pounds 
per square inch with 100 degrees superheat is 
maintained. Oil was adopted as a fuel because 
more economical than coal at the prices ef those 
two materials in Florida. Oil is pumped to the 
burners at 175 pounds pressure per square inch 
after being heated to 225 to 250 degrees F. 
Vaporization is effected by pressure and tempera- 
ture only. Changes in load conditions are met 
by changing the tips, these being furnished with 
orifices varying from 0.75 to 2.5 millimeters dia- 
meter. Only a few seconds of time is required 
to change one of the tips, and this feature is 
found very convenient for meeting peak loads 
of the electric plant which come on very quick- 
ly. The oil burning plant gives the boiler-room 
a roomy and clean appearance. The walls were 
finished in white and are still white after over 
a year of use. 

The generating equipment consists of two 
new 1500-k.w., 2300-volt, a.c. Westinghouse 
turbo-generators, and one 1,000-k.w., 2300-volt, 
a.c. General Electric turbo-generator brought 
from the old plant. C. H. Wheeler surface con- 
densers were supplied with the Westinghouse 
unit and a Westinghouse jet condenser with 
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Two d.c. 


Electric 
citers were installed, one a turbo-generator of 
50-k.w. capacity and the other a motor genera- 
tor set of 60-k.w. capacity. 


the General generator. ex- 


Three low-lift pumps and three high-lift 
pumps, all motor-driven centrifugal, and a small 
motor-driven wash-water pump comprise the 
pumping outfit. The low-lift and high-lift 
pumps have capacities of 3,000,000 gallons each 
against heads of 35 and 150 feet, respectively. 
These pumps were furnished by the Morris 
Machine Works. In addition to these pumps, 
three steam pumps with a total capacity of 5,- 
000,000 gallons a day are maintained in the old 
pumping station ready for instant use. 

The new generators have a capacity of 4,000 
k.w. as against 1780-k.w. in the old plant. The 
new plant has a nominal boiler horsepower of 
1536 that can be operated at 250% rating, while 
the old boilers probably could not exceed their 
nominal capacity of 1162 horsepower. All of 
the new units have higher efficiencies and the 
new boilers carry higher pressures. 

Water is taken from Lake Ivanhoe through 
a 30-inch cast-iron pipe terminating 350 feet 
from shore in 22-feet depth of water in a 30- 
inch cross. The intake leads to a suction well 
in which are located separate suction pipes for 
the low-lift pumps and the circulating pumps 
connected to condensers. The suction well is 14 
feet diameter with the bottom 11 feet below 
average lake level. The top of the 30-inch in- 
take line is 5 feet below average lake level. Two 
sets of double screens protect the pump suction. 

THE PURIFICATION PLANT 

Four filters were constructed with a nominal 
capacity of 1,000,000 gallons each when operated 
at 2 gallons per square foot per minute. The 
old slow sand filters were remodelled into two 
uncovered coagulating basins by raising the 
walls 4 feet and installing baffle walls. 

Water is pumped by the low-lift pumps to 16 
aerating nozzles located over the mixing cham- 
ber at the rear of the plant. The object is to 
remove the odor and taste 
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mixing chamber. The two coagulating basins 
may be used either in parallel or in series. The 
combined capacity of the two basins is 14 mil 
lion gallons, affording a 9-hour settling period 
at a 4,000,000-gallon rate. (The present aver- 
age rate is 2,000,000 gallons.) This long settling 
period is used to effect as high a percentage of 
color removal as possible, this being the main 
purpose of the coagulating basin, since the 
turbidity is less than 20 parts per million. 

From the coagulating basins the water flows 
by gravity to a plant of four rapid filters. These 
contain manifolds and perforated laterals of 
cast-iron 2 inches diameter with %-inch holes 
spaced 6 inches on centers and pointed down- 
ward, the laterals also being spaced 6 inches. 
Controllers are of the Venturi type. Effluent 
pipes from the controllers turn down into the 
clear well. Chlorine is applied to the filtered 
water as it passes through a 5-foot wall open 
ing on the way from the filter effluent to the 
pump suctions. 

The clear well has a capacity of approximately 
400,000 gallons at a depth of 9 teet It is 
connected by a 16-inch pipe to the clear well at 
the old plant which has a capacity of 300,000 
gallons. The suction of the high-lift 
pumps is connected to this 16-inch line so that 
this pump can draw from either clear well as 
desired. The other two high-lift pumps are con 
nected to the new clear well only. 

By means of this plant the color is reduced 
from 75 to 90 parts per million in the raw water 
to 10 or 15 parts per million; the alkalinity in 
creases from 10 parts in the raw water to 35 or 
40 parts in the filtered water, using methyl 
orange as an indicator; and the total hardness 
increases from 15 or 20 parts per million in the 
raw water to 40 or 45 in the filtered water. Most 
Florida cities have much harder water, from 
300 to 1100 parts per million being common with 
underground supplies. One Florida city used 
water from a group of wells having a total hard- 


ness of 1800 p.p.m. 


one of 





of algae which are abun- ——— 
dant in all the lakes in this 


region, and to lower the 
Coz content. The mixing 
chamber, which is of the 


over and under type, pro 
vides an 18-minute mixing 
period at a 4,000,000-gallon 
rate. 

Lime and alum are fed 
by dry-feed machines, 
which, like the filter equip- 
ment, were installed by the 
International Filter Com- 
pany. Alum is applied to 
the first compartment of 
the mixing chamber and 
lime is applied after the 
water has passed through. 
the first coagulating basin, 
to which it flows after 


: VIEW 
passing the aerators and 


OF 


BUILDING 


Mixing chamber in foreground. 








TANK. 
Lake Ivanhoe in background 


FROM TOP OF WASH-WATER 











INTAKE ALMOST COMPLETED AND READY 
TO BE SUNK. 


Two elevated tanks of 250,000 gallons each 
have been erected in the southern and eastern 
parts of the city considerably distant from the 
pumping station, and maintain a much more 
uniform pressure under varying rates of pump- 
age than prevailed before their construction. 


CONSTRUCTION FEATURES 

The construction equipment consisted of a 
concrete mixer with tower hoist, steam hoisting 
engine and tower for hoisting brick and mortar, 
and two small gasoline mixers for occasional 
use. Union labor from all sections of the coun- 
try was available during the winter under open- 
shop conditions at 65 cents to $1 per hour for 
the building trades. 

The most interesting feature of the construc- 
tion was the installing of the intake. This was 
accomplished by floating the 30-inch cast-iron 
pipe to the location desired and sinking it there. 
In performing this work a launching plattorm 
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SHORE END OF INTAKE LINE BEING LOWERED 
TO GRADE BY DREDGING OUT SAND. 
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about 100 feet long and 6 feet wide was built 
of 2-inch lumber extending out into the lake 
about 50 feet. A 12x12-foot platform of large 
timbers and planking was constructed on the 
launching platform, to serve as a support on the 
lake bottom for the cross at the outer end of 
the intake line to prevent it from sinking into 
the soft material. This heavy platform was sup- 
ported on rollers and the 30-inch cross was 
anchored to it by means of two sets of %-inch 
round stay rods which passed through the plat- 
form and were bolted on the under side. Wood- 
en bulkheads were caulked into the three open- 
ings of the cross, oakum being used to insure 
watertight joints. A steel cable with a float at 
the end was attached to each bulkhead so that 
it could be pulled out after the pipe had been 
placed in its final location. (This scheme did 
not work, however, as the wooden bulkhead had 
so swelled that it could not be removed in this 
way and was cut out by means of a diver.) 

The 30-inch pipe was then joined to the cross, 
enough lengths being added to use all the avail- 
able space on the launching platform. The line 
of pipe was then moved out into the lake and 
other joints added, and this was continued until 
the entire 350 feet of line had been connected up 
and was floating in the lake. The pipes rested 
on rollers and two sets of block and tackle were 
used to prevent them getting out of control and 
sliding prematurely into the lake. The shore 
end being higher than the floating section, it 
moved very easily. 

Computations showed that the 30-inch pipe, 
which was Class A weight, required additional 
buoyancy to prevent sinking should any mate- 
rial amount of leakage occur at the bulkhead, 
and watertight barrels were used for pontoons, 
two to each two lengths of pipe. It was found 
that the bulkheads leaked slightly and the water 
was kept pumped out of the intake line by a 
trench pump having a wrought iron pipe con- 
nected to the end of the suction, additional 
lengths of wrought iron pipe being added as the 
intake lengthened. 

When the terminal cross had reached the de- 
sired point, this pumping was stopped and the 
line allowed to fill up, and it sank to the bot- 
tom in 1% hours; This left the shore end sev- 
eral feet above its permanent elevation, and a 
suction dredge removed the sand under the pipe 
until it had been lowered to the proper eleva- 
tion, when it reversed the process and pumped 
sand back to cover the pipe. A bulkhead in the 
shore end of the pipe prevented sand from fill- 
ing it during this process. 

As stated, it was found impossible to draw 
the bulkheads from the cross, and one of the 
waterworks employees who had had previous 
experience as a diver cut out the three bulk- 
héads in about a day, as well as removing the 
barrels which had been drawn down when the 
intake line settled. 

The cost of this work was less per foot than 
laying the same size pipe in a trench under 
ordinary conditions. The work was completed 
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without an accident under the superintendence 
of E. M. Austin, waterworks superintendent 
for the Orlando Utilities Commission. 


CLEANING THE MAINS 

An examination of the distribution system 
showed that the pipes were very badly en- 
crusted, some 4 and 6-inch pipes having such 
small openings that it was barely possible to 
pass sewer rods through them. Tests showed 
that the average carrying capacity of the dis- 
tribution system was only 30% of that given by 
Weston’s tables for pipe of the same age. Some 
cleaning had been done in the past, but a gen- 
eral cleaning of the whole system had never 
been attempted, and it was decided to clean all 
mains except one 16-inch line which had been 
in use only a short time. 

The cleaning was done by the National Water 
Main Cleaning Company, approximately 20 miles 
of 4-inch to 12-inch mains being cleaned. This 
increased the capacity of the system approxim- 
ately 50% with resulting increase in pressures. 
The cost average 10.33 cents per foot, 8 cents 
of which was the contract price paid the com- 
pany and the balance was the cost of labor sup- 
plied by the city. 

The old utility company had maintained a 
pressure of 25 pounds per square inch in the 
center of the city, which was increased at times 
of fire. When the city took over the plants it 
increased this to 35 pounds and since the new 
plants have been put into regular operation the 
pressure has been maintained at 60 to 65 pounds. 
As the city is comparatively level and pumpers 
are used for fire-fighting, higher pressure did 
not seem to be justified. 


EFFICIENCY 

The new plant has proved very economical in 
operation, the greatest economy in connection 
with the new boilers and generators being the 
use of oil. The saving in fuel alone is sufficient 
to pay approximately 10% interest on the in- 
vestment in the new plant. 

The operating force consists of one operator 
who is in charge of the plant during his shift 
and is responsible for the continuity of service 
of both electric and filtration plants; an oiler 
who washes the filters, watches the dry feed 
machines and keeps the hoppers filled with dry 
coagulant; and a fireman. The whole plant is 
in charge of the chief engineer, with mechanics, 
boiler washers and laborers as needed. 

The plant is under the administration of the 
Orlando Utilities Commission, a board of five 
members constituted by act of legislature. The 
first commission was appointed by the Mayor 
and consisted of the presidents of the four banks 
and of the Building and Loan Association. The 
success of this municipal plant is due in no small 
measure to the efforts of this first commission 
who assisted very materially in financing the 
plant to its completion. The construction of the 
plant and the installation of equipment were 
under the supervision of the writer, represent- 
ing the consulting engineers. 
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Lime in Sewage 
Treatment* 





Investigation by Maryland Bureau of 
Sanitary Engineering. Conclusions from 
field observations and laboratory studies. 


By T. C. Schaetzle; 


TREATMENT WITH FERROUS SULPHATE 





As stated, the lime-treated sludge appeared 
to lose the mechanically entrained water very 
slowly. In order to ascertain more definitely 
the amount of water which can be removed by 
filtration per unit of time and to learn if the 
addition of some chemical would ‘hasten the 
rate of filtration, a series of laboratory experi- 
ments were conducted. It was determined that 
ferrous sulphate would be the best chemical to 
use since iron, in certain proportions, should 
be a helpful element in a fertilizer; whereas 
aluminum sulphate, because of its acid prop- 
erties, might be objectionable. Preliminary ex- 
periments were conducted, therefore, using a 
ferrous sulphate solution. These experiments 
indicated that the ferrous sulphate lime-treated 
sludge would give up its water more readily 
than the lime-treated sludge alone, but as this 
may have been due, in part at least, to the 
water in the ferrous sulphate solution, it was 
determined to conduct additional experiments 
with ferrous sulphate in salt form. 

As the Hagerstown Sewage Treatment Works 
is designed to treat 3,000,000 gallons of sew- 
age daily, 3,600 gallons of sludge should be 
produced each day, if the rate of deposition of 
solids continues at the same rate as at present. 
On this basis, it was decided to experiment with 
such quantities of ferrous sulphate as would 
not exceed those amounts which would make 
the treatment economically feasible. Consider- 
ing the present market value of iron sulphate 
at about fifteen dollars per ton, it would seem 
that 2,400 pounds of this chemical could be used 
per day. The experiments were conducted, there- 
fore, with amounts of ferrous sulphate rang- 
ing from 600 to 2,400 pounds per day, which 
is equivalent to 62, 124 and 248 grains per 
gallon. 

The experiments conducted were divided into 
three sections— 

1—To determine the separation of liquid from 
sludge during a quiescent period. 

2—To determine the rate of filtration of the 
sludge with varying dosages of ferrous sulphate. 

3—To determine the turbidity, hydrogen ion 
value and odor of the filtrates. 

The results of a part of these investigations 
are presented in figures 1 to 3. It was noted 
that, even after an 18-hour quiescent period, no 
supernatant liquid appeared upon the top of the 
: *Concluded from page 172. 


tSenior Assistant Sanitary 
tary Engineering. 


Maryland Bureau of Sant- 


Engineer, 
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ferous sulphate lime-treated sludge, but that a 
small quantity of liquid amounting to 6 percent 
of the original volume of sludge came to the 
surface on the sludge treated with lime alone. 
It was found further, that a considerably greater 
portion of water separated from the raw sludge 
than from any of the sludges treated either 
with lime or lime plus ferrous sulphate. This 
raw sludge liquor was acid in reaction, hav- 
ing a 5.4 pH value as against the values of 8.5 
to 88 for the treated sludges. The color of 
the filtrates was changed from a brown to a 
yellow at a*pH value of about 8.6 and the odor 


of all the filtrates was one of lime with the 
intensities practically the same. 
Thorough mixtures of lime-treated sludge 


with ferrous sulphate dosages ranging from 62 
to 248 grains per gallon were thrown upon 
coarse-grained filter papers and filtration al- 
lowed to take place for about three hours. A 
coarse filter paper was selected so as to ap- 
proach the porosity of a sand filter as closely 
as possible. It will be noted on figure 1 that 
the treatment of the lime sludge with ferrous 
sulphate increases the rate of filtration and 
quantity of filtrate and that, in all cases, the 
major portion of the liquor separates from the 
sludge in thirty minutes. There is a slight in- 
crease in the quantity of filtrate during the next 
thirty minutes, after which filtration ceases. The 
rate of filtration of the sludge treated with lime 
alone is considerably less than that of the fer- 
rous sulphate treated sludge. Although not 
shown by figure 1, the quantity of filtrate from 
the limed sludge does not equal that of the 
iron-treated material, even after several hours. 


Due to the color of the filtrates from the 
sludges shown on figure 1, their turbities 
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Hagerstown Sewage Treatment Works 
Rate of Filtration of Sludge 


Lime plus Ferrous Sulphate 


TED WITH LIME, AND LIME PLUS FERROUS 
AT ROOM TEMPERATURE. 
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could not be determined with the regular tur- 
bidity standards. The determinations were 
made, therefore, by using, a 50 c.c. Nessler tube 
with the bottom of it in contact with a paper 
upon which several x’s were typewritten. The 
various filtrates were then poured into the 
Nessler tube until the x’s just disappeared. The 
depth of liquid used and designated as the “vision 
depth” is plotted in inches as ordinate on figure 
3 against the constant diameter of the Nessler 
tube as abscissa. These figures indicated that the 
sludge treated with 124 grains per gallon of 
ferrous sulphate produced the clearest filtrate 
with a pH value of 8.8. Upon the addition of 
twice this quantity of ferrous sulphate, the pH 
value fell to less than 7.2 and the filtrate became 
very turbid, indicating that the iso-electric point 
was probably at 88. It was decided, therefore, 
to determine the effect of heating a mixture of 
lime-treated sludge and 124 grains per gallon 
of ferrous sulphate upon the quantity of filtrate 
or its rate of filtration or both. A portion of 
this sludge was heated, therefore, to 35°C. and 
filtered. Figure 2 shows the results and indic- 
ates clearly that most of the filtrate is obtained 
in 30 minutes, whether filtration takes place at 
room temperature or at the higher temperature, 
but that there is a materially greater quantity 
of filtrate obtained upon heating, although the 
pH value was raised to only 8.9. The turbidity 
of the filtrate from the heated sludge is less 
than that of the cold sludge, as shown by figure 


3. 


CHEMICAL ANALYSES 


Alhough not a part of this particular inves- 


tigation, it seemed advisable to learn something 
of the fertilizer value of the lime-treated sludge 
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Figure 2 
Hagerstown Sewage Treatment Works 
Rate of Filtration of Sludge treated 
with Lime plus Ferrous Sulphate 
at 22.8’and 55° Centigrade 
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FIG. 2—SLUDGE TREATED WITH LIME AND 
FERROUS SULPHATE AT 22.8° and 35° C 
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as compared with the raw sludge. It was noted 
that lime treatment did not immediately affect 
the nitrogen content of the sludge. A loss in 
nitrogen, however, through storage of the lime- 
treated sludge upon the sand beds did occur. 
This may be due to some chemical change lib- 
erating the nitrogen as free ammonia, which re- 
action is indicated by the development of an 
ammonia odor in the sludge samples held for 
observation in this office. 
CONCLUSIONS 

From the field observations and the laboratory 
studies, the writer is of the opinion that the 
odors emanating from lime-treated sludge 
s+. ould be less disagreeable than those from raw 
sli ‘ge. It should be borne in mind, however, 
th:.t the sensitiveness of the olfactory nerves 
varies with different individuals and that for 
this reason a limey odor may be as objection- 
able or even more so than the original sludge 
odor to some people. It should be stated, how- 
ever, that after the lime-treated sludge had 
been applied to the ground, the writer was un- 
able to discern any odor similar to that coming 
from raw sludge. Furthermore, he does not 
believe that the intensity of the odor from the 
lime-treated sludge or its carrying power is 
sufficient to cause annoyance at an appreciable 
distance from the plant or its point of applica- 
tion to the’ ground. There should be no change 
in the type or intensity of odor from that which 
is present immediately after lime treatment. 
This is probably due to the fact that sufficient 
lime is added to bring about immediate partial 
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sterility and that prolonged storage further re 
duces the bacteria so that they are unable to 
multiply in sufficient quantities to bring about 
putretaction. 

It is evident from field observations and lab- 
oratory experiments that the lime-treated sludge 
holds its water more tenaciously than the raw 
material and that, when applied to the sand beds, 
becomes a pasty mass and will require a con 
siderable period of time before it will dry to 
a point where its moisture content lies between 
65 and 70 percent. The drying of the lime- 
treated sludge which does take place is due 
primarily to evaporation and, therefore, the 
period of time required for drying any batch 
of this sludge is more directly related to weather: 
conditions than 1s the case when drying digested 
sewage sludge. It is difficult to estimate the 
drying period required but the data obtained 
indicate the need for at least one month storage 
on sand beds. 

It is evident that ferrous sulphate will be help- 
ful in causing the sludge to drain more free 
ly and that an application of 124 grains pet 
gallon, which is equivalent to 600 pounds 
day at the present rate of sludge production, is 
the most feasible and economical rate of ap- 
plication. Heating the sludge after treatmént 
with ferous sulphate should be helpful. Whether 
these facts would have a definite bearing upon 
the rate of filtration through a sand bed is 
problematical because of the short period of 
time elapsing before filtration but it 
probably would be helpful if centrifuging or 
pressing should be resorted to. 

Since the investigation considered _ plain 
sedimentation sludge only, further experiments 
will be conducted with the activated sludge 
when the Peck aerator is in operation. 


per 
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Gravel Roads in lowa 

On January Ist, 1925, the primary road sys- 
tem otf lowa contained 6,660 miles, of which 
only 502 miles were paved and 2,164 had a gravel 
surface; while 1,934 miles had been given per- 
manent grade. The combined paved and gravel 
roads constituted about 40 per cent. of the en- 
tire system, and 30 per cent. were ordinary earth 
roads which had not even been permanently 
graded. 

In addition to the mileage of gravel road in 
the primary system, there were 2058 miles of 
gravel county roads, but only 2 miles of county 
roads had been paved. The total mileage of 
county roads is 11,180. 

Last year’s work included 354 miles of gravel 
surfacing in the primary system and 355 miles 
in the county system. 

Maintenance expenditure for earth roads last 
year averaged $339 on the primary system and 
$222 on the county roads. Maintenance of 
gravel roads in the primary system averaged’ 
$531, and $264 in the county system. 

The construction of primary gravel roads cost 
an average of $2,188 per mile, this including the 
cost of the gravel, transportation, dumping and 
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spreading. On county roads the gravel con- 
struction averaged $1,596. The difference in 
cost is partly because of the greater amount of 
gravel used on the primary roads and the fact 
that not so much care was taken to secure a 
good class of gravel for the township roads. 

Constructing the hard-surfaced roads cost an 
average of $31,481 per mile, about 60 per cent. 
of these being 18-ft. pavement and about 40 per 
cent 20-ft. pavement. The maintenance of the 
502 miles of hard-surface roads cost an aver- 
age of $146 per mile. 





Waterworks Maintenance in Springfield 


In his report for the year 1924, Howard M. 
King, Superintendent of Waterworks of Spring- 
field, Mass., in telling in detail of the function- 
ing of the department during the year, stated 
that, “Owing to the considerably increasing trou- 
ble caused by the filling up of service pipes, it 
was decided this year to line the inside of pipe 
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with cement. This was done by our own force 
at the Colton street plant. It seems reasonable 
to hope that lining the pipe will add greatly to 
its usefulness. Eight hundred and twenty five 
service pipes were cleaned with the Staples clean- 
er during the year. This is simply a temporary 
job which lasts from one to three years as a 
rule, when the service again fills up. This clean- 
ing has postponed for the time being replacing 
this number of service pipes. 

“The department bought an Ingersoll-Rand 
Air Compressor mounted on a Ford one-ton 
truck This machine has been of the greatest 
use. It is mobile, compact and an efficient and 
great time saver in breaking up concrete, frost, 
ledge, etc. It probably saved its cost on one 
street where we put a trench through brown 
stone ledge where blasting was not advisable. 
The department also bought a Payne-Dean valve 
operating device that is installed on the emergen- 
cy car. This device will operate our largest valves, 
by using the engine of the truck, much faster 
than can be done by hand.” 








Rebuilding California Highways 





Two reconstruction projects in Division X, including widening and sur- 
facing with asphaltic concrete and construction of shoulders of a new type. 


Spreader box designed by contractor. 





By J. C. McLeod* 


Two important projects that mark a departure 
from former reconstruction practices in Califor: 
nia were completed last winter in Division X of 
the California State highways. Both of these in- 
volved the use of asphaltic concrete for widening 
and surfacing, and included construction of shoul- 
ders. The shoulder work was of particular in- 
terest as it was the first test of this particular 
type of reconstruction in California. 


*Division Engineer, California State Highway Dept. 


THE SOLANO PROJECT 


One of these projects is in Solano County be- 
tween Vacaville and Batavia. This was an old 
fifteen-foot concrete slab forming a part of the 
trunk highway leading from these cities to Sacra- 
mento, with a total length of 8.3 miles. Due te 
the adobe soil sub-base on portions of this sec- 
tion, the existing concrete pavement, which had 
been placed in 1916, was rough and was rapidly 
becoming a serious maintenance problem. It was 
also too narrow to ade- 














quately handle the existing 
traffic and it was thought 
necessary to widen it to 
twenty feet and at the same 
time to thicken it. Also op- 
portunity of the reconstruc- 
tion was taken to correct 
the alignment and to widen 
and super-elevate curves 
with a minimum radius of 
500 feet. As there was no 
super-elevation of the old 
pavement, the outer sides 
of the grade were built 
up with new loam and 
crushed rock, which was 
thoroughly wetted and 
rolled before the new 
pavement was _ placed. 
Also as the crown of the 
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SPREADING ROCK SHOULDERS. 
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old cross-section was greater than desirable for 
the new pavement, opportunity was taken to flat- 
ten it. 

The first two thousand feet immediately east 
of the city-Jimits of Vacaville was improved with 
a second story concrete construction twenty feet 
wide with nine-inch edges, the edges being rein- 
torced. This t’pe of pavement was used where 
the highway crosses a low spot. The remainder 
of the widening was done entirely with asphalt. 

For widening’ the subgrade; mew earth was 
hauled in from approved borrow pits furnished 
by the state. The loam soil thus obtained has 
proved preferable as a sub-base to the adobe soil. 

Paving operations began with the trenching out 
of the earth shoulders on each side of the concrete 
slab to a width of 2% feet and to about the depth 
of the existing pavement. Outside header boards 
were then set to a true grade, regardless of the 
irregularities of the old pavement. The trench 
was then filled with asphaltic concrete base mix- 
ture which was thoroughly compacted. For 
spreading this base mix the contractor developed 
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SPREADER BOX FOR SPREADING 


Designed, constructed and used successfully by Force & Currigan, contractors, and copied for State use 
through their courtesy. 
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$242,500 for 8.3 miles. The 
contractors were Force and 
Currigan, who made special 
efforts to complete the job 
promptly under unfavorable 
weather conditions, start- 
ing paving on August 16th 
and finishing the contract on 
January 14th. H. O. Ragan 
was resident engineer in 
charge for the state. 
THE SAN JOAQUIN PROJECT 
The other reconstruction 
job was in San Joaquin 
County between a_ point 
two miles east of Tracy 
and the Alameda County 
line, being 8.1 miles long. 











PLACING TOP COURSE, USING 
spreader boxes which receive the base mix di- 
rectly from the trucks and mechanically placed it 
in the trench with a proper allowance for compac- 
tion by rolling. Following the construction of 
the shoulders, a leveling course of base mixture 
was laid for the entire twenty-foot width thus 
secured, by which were eliminated the excess 
transverse crown and also the longitudinal irreg- 
ularities of the old pavement. After this base 
course had been compacted a 1'%-inch top mix- 
ture was placed and finally a hot asphalt seal coat 
and hot screenings were applied and rolled in. 

A feature of the placing of the top course was 
the use of two steel mechanical spreaders of the 
Galion make, which were operated a short dis- 
tance apart. A lever attached to the strike-off 
plate of the spreader permitted the operator to 
raise or lower the plate and thus deposit larger 
or smaller amounts of the m:x as required by the 
irregularities of the old concrete slab. The result 
was an exceptionally smooth job. There was a 
minimum of separation of aggregates in the 
asphalt mixture and it was also evident that there 
was a considerable saving to the contractor, as 
three rakers and four shovelers were able to han- 


MECHANICAL 


This was similar to the 
work described above, ex- 
cept that the road im- 
proved was a fourteen-foot oil macadam road 
built by the county many years ago and which 
had proved inadequate for the present traffic and 
expensive to maintain. 

\nticipating its early reconstruction, 6-inch 
water-bound macadam shoulders 4 feet wide had 
been placed on this section during the fall of 1923 
and early spring of 1924. These shoulders served 
as a base for the outer portion of the new sur- 
facing. A total of 24,470 tons of asphalt mixture 
were required for surfacing the 8.1 miles. The 
hickness of the new surfacing averaged about 
214 inches at the pavement center line and had 


SPREADER. 


a uniform thickness of 5 inches at the outer edge. 

The pavement was placed in two courses, the 
first being a leveling course to remove inequali- 
ties in the old pavement, while the second was a 
top surfacing with a uniform thickness of 2 
inches, which was covered with a seal coat of hot 
asphalt and screenings. 

The contractor’s paving plant was located at 
Tracy and was capable of producing 400 tons of 
asphaltic concrete mix in an eight-hour day. The 
contractor used modern equipment, including 
mechanical spreaders of the roller type. 





dle, with the aid of the 
mechanical spreaders, a 
plant output that ran as 


high as 400 tons per day. 
Following the construc- 
tion of the pavement, 2- 
foot crushed rock shoulders 
were placed on each side 
along the completed pave- 
ment. The contractor 
worked out a wooden 
spreader ‘box for spreading 
the crushed rock or gravel 
over these shoulders and 
secured a very uniform dis- 
tribution of the material. 


The total cost of the 
grading, new drainage 
structures and pavement 


widening and thickening of TWO 


this job was approximately 
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Gravel shoulders were placed along the edges 
of the new pavement and thoroughly compacted 
and have been commented on very favorably. 
They serve as a protection to the pavement edge 
and an added safety factor in that they prevent 
the tracking of treacherous adobe soil across the 
highway. 

The contract was awarded to the Valley Pav- 
ing Company in July of last year and was com- 
pleted January 3rd of this year. C. O. Dingle 
was resident engineer. 

The cost of this work, including the widening 
of the grade to state highway standards, was 
approximately $194,000. San Joaquin County has 
many miles of oil macadam highway built by the 
county, which must be widened and thickened 
before the state highway system within the coun- 
ty can be considered completed. 

Winter Use of Highway Maintenance 
Force 

The annual report of the Rhode Island Board 
of Public Roads says: 

“As the fiscal year closed, our maintenance 
forces had been reduced to the minimum man- 
power which we have found it necessary to carry 
through the winter as a nucleus to carry out our 
snow-removal program. These men are kept 
busy during the winter months between periods 
of snow removal in placing temporary patches 
over cuts made in our hard-surfaced roads dur- 
ing the winter by public utilities, the patching of 
holes in our cheaper roads, the cutting of brush 
along the roadsides, the painting of guard rail- 
ing, the repair of equipment and the hauling and 
storing of materials for future maintenance. The 
effective use made of these few maintenance men 
whom it is necessary to keep in our employ 
throughout the winter if we are to carry out 
successfully our program of snow removal makes 
the cost of snow removal comparatively low.” 


Cost of Maintaining Rhode Island Roads 

The cost of maintaining bituminous concrete 
(coarse aggregate) roads in Rhode Island in 1924 
averaged 7.3 cents per square yard of road in 
service, varying on the different roads from 33.9 
cents to 0.4 cents. Maintaining bituminous con- 


crete (graded aggregate) averaged 0.6 cents, 
varying from 7.0 to 0.1 cents. Maintaining 
bituminous macadam averaged 2.2 cents, vary- 


ing from 19.1 to 0.1 cents. Maintaining bitum- 
inous surface on concrete base averaged 0.3 
cent, varying from 0.8 cent to nothing. Main- 
taining cement concrete averaged 0.4 cent, vary- 
ing from 2.6 cent to nothing. 

These figures are of course misleading unless 
the age of the pavements, traffic carried, etc., 
are known also. As to the age, the average age 
of the coarse aggregate bituminous concrete was 
13 years, that of the graded aggregate bituminous 
concrete 4 years; bituminous macadam, 5 years; 
bituminous surface on concrete base, 4; and 
cement concrete, 2 years. 
Combining these figures we have: 
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Maintenance 


Cost per 

Kind of surface \ge sq. yd. 
Bituminous concrete, coarse ag....13 7.3 cts. 
Bituminous concrete, graded ag.... 4 0.6 cts. 
Bituminous macadam ............ 5 2.2 cts. 
3ituminous surface on concrete base 4 0.3 cts. 
Coment Gpmenebe inj did idedic vss 2 0.4 cts. 


Indiana Sewer Construction 

In his report for 1924 the Mayor of Evans- 
ville, Indiana, reports difficulty in letting con- 
tracts for sewer construction in that city be- 
cause of certain state laws. The Board of Pub- 
lic Works advertised a sewer job last year for 
which not a single bid was received. In ex- 
planation of this he said: “It seems that the ob- 
jection of contractors was the Indiana law un- 
der which sewers are built. This law makes 
it impossible for the contractor to collect any 
money for his work until about thirty days after 
the assessment roll on the entire job is approved 
and accepted.” 

Dating Concrete Pavements 

The California State Highway Commission’s 
specifications for concrete pavement now re- 
quire contractors to stamp the date and name 
of the builder of the pavement at the point of 
beginning and ending each day’s run. This 
permits anyone to learn the name of the builder 
of any stretch of pavement and highway off- 
cials to quickly and definitely identify any given 
stretch of pavement concerning which they wish 
to learn the history. 


Suspension Bridge to Facilitate 
Construction 

The California Highway Commission, in order 
to provide means for transporting construction 
materials across the Merced river at Briceburg, 
Mariposa county, from the railroad which lies 
on one side of the river to the highway which 
is being constructed on the opposite side, has 
erected a suspension bridge 161 feet long with 
a roadway width of only 9 feet and with strength 
sufficient to carry safely 10-ton trucks. The 
cost of the bridge was approximately $8,000. 
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Making Rochester’s Assessment Maps 





Method employed by Bureau of City Map and Survey of the Department 
of Engineering. Collecting data, field work, and preparing maps for various 


city departments. 


am | nes 


Geodetic control. 





There are approximately 33 square miles of 
land included within the corporate limits of 
Rochester, N. Y. About 11 square miles of this 
was surveyed many. years ago by John C. Ryan 
and the remainder has been added from time to 
time, each addition being surveyed by itself gen- 
erally regardless of the others. 

Recently it was proposed to install a new 
system of assessment, and this brought to a 
head the necessity which had already been felt 
for assessment maps which are up-to-date, 
drawn to uniform size and scale and of known 
accuracy. This work was turned over to the 
Bureau of City Map and Survey of the De- 
partment of Engineering of the city, and the 
method of performing the work has been de- 
scribed as follows by Hirman E. Bryan, of that 
bureau, in the “Rochester Engineer”. 

Preparing assessments maps covering the en- 
tire city involves the drawing of over thirteen 
hundred maps at a scale of one inch equaling 
fifty feet. It is the intention to show on these 
maps each parcel of land in the city. These maps 
are drawn on sheets twenty-one inches by thirty 
inches. The city is divided into thirty-three dis- 
tricts. The districts were not designed to fol- 
low ward boundary lines as, after careful study, 
it was found that ward boundaries changed oft- 
en, whereas the arbitrary lines establishing these 
districts will probably be maintained until some- 
body else has a new system of assessment to 
install. This plan of districting is followed out 
in other cities where ward lines are more or 
less disregarded. These divisions are usually 
called “Tax Districts.” In numbering these dis- 
tricts it was thought advisable to designate the 
districts lying on the west side of the river with 
odd numbers and those on the east side with 
even numbers, so that the location of a district 
was determinable at once by the odd or even 
numbers. The maps are then numbered in each 
district. Each map is planned to include, where- 
ever possible, a certain number of blocks. The 
blocks are also numbered on each map. Further, 
the parcels in the block are numbered so that 
the identification number of any piece of prop- 
erty in the city consists of a combination of 
the district, map, block and parcel number, and 
it is the intention to identify property when 
this set of maps is completed by this identifica- 
ion number. Under this method, no duplication 
of numbers is possible. If property is further 
divided, modification of the identification num- 
bers can be made by the decimal system. 

In the preparation of this first set of assess- 


ment maps all the existing data and sources of 
information are considered. These include the 
original survey of the city and surveys of the 
several additions made from time to time; also 
the miscellaneous surveys and locations made by 
the Bureau of Surveys at various times that per- 
tain to the location or relocation of streets and 
property. All this information is reduced onto 
maps of a standard size and scale, as specified 
above. 

The second phase of the work is the necessary 
field work to tie together all of these various 
surveys and maps, including any necessary ad- 
ditional work so that the first phase can be com- 
pleted, and simultaneously doing as much as 
possible on the re-running of lines and the re- 
establishing of lost corners so that when the 
third phase is begun a considerable portion of 
the field work will have been accomplished. 

The third phase of the work is the conversion 
of the assessment maps into survey maps so 
that the city departments and the public can 
be supplied with adequate maps for any pur- 
pose. All the necessary information for the re- 
location or re-establishing of the lines of any 
parcel of property in the city will be shown, to- 
gether with complete block distances, corner 
angles and any other survey information. An 
attempt will be made to reconcile any existing 
surplus or shortage in the blocks. The legal 
status of this will be the same as it is in the 
case of the Ryan maps. However, it is the in- 
tention to maintain these maps to date at all 
times and whenever a disputed line is settled 
differently than shown on these maps, the 
changes will be made immediately, and any divi- 
sion or subdivision of property made after the 
completion of these maps will be shown as they 
occur; so that at all times the city will have a 
set of maps showing property as it actually 
exists. 

The field notes for this work are made in 
duplicate and the duplicate sheets are perforated 
so that when removed from the field note book 
they are of lefax size. Further, the calculations 
are also on sheets of double lefax size and the 
deed forms on which the transcripts are type- 
written are of the same size, so that on the com- 
pletion of each map the transcripts of the deeds, 
the calculations, and the field notes for each 
map are combined and put in a binder and la- 
belled with the district and map number, so that 
any information concerning any particular map 
can be found in the book covering that map. A 
title card for each piece of property showing 
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ownership and reference to source of title is also 
made for each parcel on each map. 

The fourth phase of the work is the Goedetic 
Control. Through the cordial cooperation of the 
United States Coast and Goedetic Survey, the 
staff of that office, in the spring, will measure 
a forty mile circumferential base with two or 
three possible cross lines connecting one side 
with the other. All these measurements are base 
meastrements and the work will probably be in 
charge of Lieutenant E. O. Heaton, who has re- 
cently completed some base line measurements 
in California for a redetermination on the speed 
of light. 

At least two cross lines will be run conect- 
ing the eastern and western boundaries of the 
circuit. This will divide the area included by 
the circuit in three parts, and a division north 
and south is under consideration which would 
divide the entire area into six parts. Further, 
the Coast and Geodetic Survey intends to carry 
in the primary triangulation from some of the 
stations outside of the city and establish ap- 
proximately thirty mew _ stations scattered 
throughout the entire city so that there will be 
an opportunity to connect the city survey with 
these points in every section where work is 
being done, and any errors can be reconciled 
between two known points. 

The personnel of the Bureau is divided into 
three sections; the Drafting Section, under the 
direction of George R. Herschell; the Field Sec- 
tion, under the direction of S. A. Corkhill; and 
the Title Work, under the direction of Miss 
Bertha E. Ballard. In connection with this work 
the Department of Assessment has employed 
a draftsman who is working under the super- 
vision of this bureau, preparing copies of all sub- 
division maps filed in the County Clerk’s office. 
These maps are to be indexed in the City As- 
sessor’s office in the same way that the city map 
is divided, so that any subdivision occurring in 
the district may be found in the book of Sub- 
division Maps for that district. 

There are many peculiar, some of them humor- 
ous, incidents in connection with the title work 
and several stories could be written on this 
phase alone. As a matter of passing interest, 
the title to some of the most expensive down- 
town property is so indefinite from a survey 
standpoint that one ‘yonders how any lawyer 
would dare commit himself in passing it. Fur- 
ther, the matter of unrecorded deeds causes no 
little annoyance. The conveyance of a thirty 
foot strip in an expensive residential section 
has just been recorded, although the deed was 
made out in 1897. Another case— we find title 
to property belonging to two wives of the same 
man; however, on further examination one of 
them was found to be dead. 





Pavement Cuts in New Brighton 


New Brighton, Pa., with a population of 10,- 
000 has nine miles of paved streets. Last year, 
according to H. Wohlwend, engineer of the bor- 
ough, the cost of repairing these was $3,699, 
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at least 90% of which could be traced directly 
to the settling of the brick pavement one or 
more years after a cut had been made there. 

During cold weather while the ground is 
frozen, the gas company makes a practice of 
testing for leaks, which is done by removing one 
or more brick and driving a bar through the 
frozen ground to let the gas escape. If no leak 
is found, the brick is replaced but usually the 
drilled hole is not filled, and in time the ground 
settles around it, a heavy truck pushes the brick 
down into the depression and the beginning of 
a bad place in the street is made. 

The brick streets in New Brighton are laid 
on a gravel base. It has been the practice, 
where cuts are made through these pavements, 
to place on top of the trench a 6” concrete slab, 
one foot wider than the excavation, as a foun- 
dation for repaving. This gave good service 
for a while, but the earth beneath the slab has 
settled in many places and the slab tilted out 
of level, causing a bad hole. 


Quick-hardening Pave- 


ment in Rhode Island 


In its annual report for 1924 the State Board 
of Public Roads of Rhode Island describes a test 
made of the use of quick-hardening cement for 
certain road work. From the report we quote 
as follows: 

“In order to obtain first-hand data on the use 
of quick hardening cement in the construction 
of cement concrete pavements, the department 
late in the fall as an experiment, constructed a 
stretch of reinforced cement concrete pavement 
approximately 300 feet in length, in which a 
quick hardening cement was used instead of 
Portland cement. The location selected for the 
experiment was the easterly approach to the 
Stone Bridge in Tiverton. This bridge approach 
is at the southerly end of Federal Aid Project 
No. 21, which was under construction and which 
extended from the Stone Bridge northerly for 
two miles on the road to Fall River. The traffic 
over this road is very heavy and we considered 
it a logical location to try out a quick hardening 
cement, the use of which would permit the pave- 
ment to be opened within a short period after 
laying. 

“In general design the experimental section did 
not vary from the standard pavement construc- 
ted on the rest of the project except that the 
width was varied in order to meet the existing 
car tracks andcurbs. The depth of the pavement 
wa3 uniformly 8 inches. Expansion joints were 
constructed at the P. C.’s and P. T.’s of curves 
and at intervals of 125 feet on tangents. The 
reinforcement in the pavement consisted of elec- 
trically welded fabric weighing 65 pounds per 
100 square feet and was placed 2 inches from 
the top of the pavement. Corner bars were 
used at the corners, %4-inch dowels used at the 
transverse joints and %4-inch tie rods used along 
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the longitudinal joint. The sub-base on which 
the pavement was laid was of gravelly nature and 
no other foundations were provided. 

“The mixing proportions were 1:2:3 by vol- 
ume. The quick-hardening cement used is 
known as Atlas Lumnite Cement. The fine ag- 
gregate was Long Island sand and the coarse 
aggregate a mixture of Connecticut trap rock 
and local screened gravel. These materials were 
loaded in 5-bag-batch compartments on 5-ton 
trucks and delivered to the paver. The cement 
was dumped by hand into the mixer skip. After 
mixing in the drum a minute, the resulting con- 
crete was deposited by boom and bucket onto 
the sub-base, was struck off by a steel shod 200- 
pound screed, and, after being touched up by a 
hand float, was belted and broomed. 

“Up to this point the process of mixing and 
placing this quick-hardening cement concrete 
was no different from Portland cement concrete 
except for the fact that the mixture was much 
wetter, having a slump varying between 5 and 7. 
The curing of the pavement, however, was radi- 
cally different from the customary procedure on 
a Portland cement job. On the first part laid 
wetting commenced about 3% hours after pour- 
ing, at which time the surface had hardened sufh- 
ciently to withstand washing. <A few checks and 
hair cracks developed about 30 minutes after the 
brooming. To prevent the checking the wetting 
period was advanced and water was applied im- 
mediately after brooming. At first some wash- 
ing of the surface occurred, but by using a gar- 
den hose nozzle a fine spray was obtained which 
apparently did not affect the surface texture. 

“The wetting was continued for 8 hours and 
no hair cracks, transverse cracks or excess 
shrinkage was noticed during the first 24 hours. 
One transverse crack on a narrow section be- 
tween a point of angle in the curbing and the 
electric car rail developed later. This crack 
probably would have been avoided had a trans- 
verse joint been placed at this location as called 
for. The pavement was opened to travel 40 
hours after pouring. 

“As the work was in the nature of an experi- 
ment, mixing and placing records were kept by 
the department and parallel temperature obser- 
vations made of the interior of the slab and the 
atmosphere in addition to the regular tests on 
the cement and the aggregate. Slump tests were 


made at three stations, with the following 
results: 
Station : 3530-R 3660-R 3750-R 
6%” ag 6” 


Slump: 


“One noticeable thing about this particular 
cement concrete was that in spite of a slump be- 
tween 5 inches and 6% inches the consistency of 
the mixture was good and there was no notice- 
able segregation of the aggregate in the batches 
under observation. The mix appeared fat and 
was easily workable but did not show any great 
amount of excess water during the finishing 
process nor did any particular skim or laitance 
show before the brooming. 
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“Two sets of 6x12-inch cylinders were cast, 
three to a set, and gave the results noted below. 
The first set was cast in standard steel molds 
having machined steel plates on the ends. The 
second set was cast in chip board molds. 


CYLINDERS 
Break—Pounds per Sq.In 


Station. Slump. Time of Making 24hr. 10day. 28 day. 
3660- R ig 10:45 A. M. 3935 4950 7330 
3750-R 6” 2:05 P. M. 3780 4120 4270 


“The excellent breaks on but 24-hour curing 
are higher than any 28-day breaks that we have 
had as yet on Portland cement concrete. 

“No abrasion of the surface of the pavement 
was noted on this section when opened to all 
traffic in 40 hours, even when this traffic included 
a 21-E Rex Paver and the contractor’s heavy 
truck equipment. These results would indicate 
that when this cement is used the pavement may 
safely be opened in 36 hours. 

“The placing and finishing time record which 
follows seems to indicate that there is no more 
difficulty in finishing Lumnite than Portland ce- 


ment concrete. The necessity for immediate 
curing has been noted before. 
Station. Laid. Screeded. Belted. Broomed 
Oct f 3530-R 9 :40 9:45 10 :30 11 :25 
27, 3650-R 10:45 10:50 11:15 12 :30 
1924 l 3750-R 12:45 12:50 1:15 2:00 
Oct. 29, f 3666-L 7:45 7:55 8:10 10:05 
1924 | 3750-L_ 8:55 9:00 9:45 10:25 


“Probably the most interesting test made wa3 
the parallel temperature test. An ordinary house 
thermometer was used for the air record while 
a Tycos reading to 300 degrees was placed in 
the slab and read every 30 minutes. The first 
set of readings were taken until the pavement 
showed no increase in internal heat, but the sec- 
ond set of readings were carried beyond to deter- 
mine if possible the period during which this 
internal heat would protect the pavement from 
freezing weather. 

TEMPERATURE RECORD 
Set No. 1 (Station 3530-R) Set No. 2 (Station 3670-L) 
Temperature. Hrs 

Air. Pavmt. 

8:00 A.M. 40 54 0 


Temperature. Hrs. Time. 
Air. Pavmt. 


9:45 A.M. 4 58 0 


Time. 


10:15 4 6 % 8:30 0 5 % 

10.45 47 63 9:00 42 56 l 

11:15 50 64 : 9 :30 43 57 ” 

11:45 54 65 2 10:00 44 57 2 

12:15 P.M. > £8 .. ae “ao SF .. 

12:45 > 3 11:00 44 64 3 

1335 a, ES se . a 

1:45 53 81* 4 12:00 M. 44 78 4 

2:15 eS &- Hae PM: 4..-32..... 

2:45 48 8&5 5 1:00 44 86 5 

3:15 44 87 <a 1:30 44 8&8 oA 

3:45 42 87 6 2:00 2 90 6 
4:15 S| B s, 2:30 42 90.5 

3:00 40 89 7 

3:30 38s 88 de 

4:00 39—s 8&8 8 

4:30 36 = 86 - 

5:00 P.M. 34 85 9 

6:00 A.M. 58 22 


*Wetting started. 
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Set. No. 1 seems to show a strong rise in in- 
ternal temperature between the second and 
fourth hours, possibly due to slowness in wet- 
ting and warm weather. In Set No. 2 this rise 
of temperature seems to be retarded by early 
wetting and cold air temperature, but in spite 
of this retardation the pavement developed an 
internal heat slightly higher than the first pave- 
ment tested. 

“Considering the use of Lumnite cement in 
freezing weather, it would seem that the inter- 
nal heat developed (58 degrees at 22 hours) 
would protect the pavement until set had oc- 
curred. Whether the surface of the slab would 
freeze and scale has not been determined, but 
it is planned to observe the temperature at the 
surface of the slab on another short experimen- 
tal stretch to be laid during the winter when 
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the weather is colder. No difficulties occurred 
in the handling, mixing or placing of this cement 
and a great early strength was obtained. What 
might be considered as minor disadvantages ac- 
companying the use of the quick-hardening ce- 
ment are noted as follows: (1) The mix must be 
wetter than normal (ordinarily this would not be 
difficult.) (2) The excess material slopping on 
the forms and on older pavement must be 
promptly removed or great difficulty will be had 
in cleaning pavement and removing forms. (3) 
Wetting must be started immediately after the 
brooming, between one hour and a half and two 
hours after placing, and kept up continuously 
for 8 hours. On extensive work this would be 
an expensive item in men and materials as one 
man per 250 feet was found necessary to prop- 
erly do.the job.” 


Cleaning Haskell Septic Tanks 


Hand removal and haulage of 175 wagon loads of sludge abandoned for 
pumping by electrically operated diaphragm pump and forcing through 
seven hundred feet of hose. 


The town of Haskell, N. J., at which one of 
the Du Pont Company’s powder plants is located, 
delivers its sewage to a double septic tank, a 
dividing wall making two tanks, each 38 feet by 
23 feet. A short time ago it was found that these 
tanks required cleaning, as the accumulation of 
sludge had become fairly thick. In addition to 
the regular sewage matter there were a consid- 
erable number of small sticks from about the 
size of clothespins to double that size which had 
dropped into the tank when a roof was put on 
about a year previous. Some of the sticks had 
sunk to the bottom of the tank, while others were 


suspended in the liquid sludge at different levels. 

The combined sludge and liquid in each tank 
was about six feet deep, and preliminary to clean- 
ing, an open discharge diaphragm pump was used 
to remove the water from one compartment. 
Progress was slow on account of the frequent 
clogging of the valves by small sticks and after 
about three feet of water had been removed it 
was found that the open pump could not handle 
the remaining material. 

Believing that a considerable quantity of sludge 
would have to be removed, a windlass and bucket 
had been provided for raising the sludge to the 
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surface, one man on the inside of the tank shovel- 
ing the sludge into the bucket and six men on 
the ground raising it and dumping it into a tank 
wagon which, with two horses and a driver, was 
to haul it to a field across a small river, on one 
bank of which the septic tank was located. The 
nearest point for depositing the sludge was about 
200 feet from the tank in‘a straight line and the 
farthest point about 700 feet, the distance to each 
of these points being somewhat greater by wagon 
road. 

Based on an average depth of 3 feet in each 
tank, it was calculated that approximately 5,200 
feet of siudge would need to be removed and 
transported to the field. Owing to the rough 
character of the ground and the limited strength 
of the bridge across the river, loads of more than 
one ton did not seem practicable and thi$ would 
therefore mean about 175 loads of sludge. It was 
apparent that this method would be slow and ex- 
tremely expensive and other possibilities were 
looked for. 

Electricity was available within 20 feet of the 
tanks and a 5 h, p. electric motor could be ob- 
tained readily, while the DuPont Company had 
plenty of 2-inch fire hose. It was therefore de- 
cided to try an electric-driven pump for raising 
the sludge from the tank and discharging it into 
the wagon, which would save considerable time 
and require less than five men, one man remain- 
ing in the tank to handle the suction hose and 
one at the top of the tank to handle the discharge 
hose. <A 3-inch single Marlo Mud Hog dia- 
phragm force pump was obtained and fastened on 
a set of wooden skids so that it could be moved 
from one tank to the other. With it were used 
a 25-foot length of 3-inch suction hose with coup- 
lings, 700 feet of 2-inch rubber-lined fire hose in 
50-foot lengths; an air chamber on the pump dis- 
charge made of 3-inch diameter pipe 42 inches 
high. The pump was driven by a 5 h. p. 1,200 
r. p. m, 3-phase Allis-Chalmers squirrel-cage mo- 
tor. The pump worked so well that it was sug- 
gested discharging the sludge directly onto the 
field, and 350 feet of 2-inch discharge hose was 
connected to the pump and carried across the 
river to the field. This operated so smoothly that 
more hose was added, reaching a maximum of 700 
feet, and carried the sludge to the far end of the 
field. 

As the work progressed a technique was devel- 
oped to meet the minor difficulties that arose. 
The sticks in the sludge sometimes clogged the 
ball valves of the pump, and they were removed 
by opening the valve chamber. Because of the 
20-foot suction lift, the pump was primed, but the 
air in the suction hose, after passing through the 
pump, could not get out of the discharge hose 
and the valves became air-bound. To remedy. 
this, a ¥%-inch pet cock was placed about 6 inches 
from the bottom of the air chamber to bleed out 
this surplus air. Probably a %-inch or even a 
14-inch valve would have been better, as the small 
orifice in the %-inch pet cock clogged up fre- 
quently. 

As a further prevention of trouble from sticks, 











WORKS Vor. 56, No. 6 
two screens were made, box shaped and each 
about 12x12x24 inches. The 12x12 ends were 
solid, and thé remaining sides were covered with 
l-inch mesh chicken wire. In one of the solid 
ends a 3-inch hole was cut and a screw flange 
bolted, to which the suction hose coupling was 
screwed. Later, when pumping was begun on 
the second tank, it was found advisable to change 
the chicken wire to 2-inch mesh. The l-incn 
mesh became clogged with cloth, hair, strings, 
sticks, etc., and when thoroughly clogged it took 
a man about one hour to clean it. Using a 2- 
inch mesh it was found unnecessary to clean the 
strainer at all since, although it kept the large 
sticks out, the other materials worked through 
the screen and through the pump. Generally the 
holes in the 2-inch mesh were partly clogged so 
that the effective diameter of the opening prob- 
ably did not exceed 1 inch. When about half the 
material had been pumped out, the one-inch mesh 
screen was again used, as most of the clogging 
material was found in the top half of the tank. 

The discharge end of the hose was supported 
above the ground surface so that the operator at 
the tank could see the stream flowing from it, and 
if this decreased he would instruct the man in- 
side the tank to raise the suction slightly, so thar 
the pump could take less solids and more water. 
At first, before this method was developed, a con- 
siderable amount of sand was encountered and 
the pump was allowed to take all it could, as a 
result of which the discharge hose clogged up 
solidly with sand and the diaphragm in the pump 
burst. When the pet cock was connected in the 
air chamber a pressure gauge was attached at the 
same point and this gauge showed a pressure of 
twenty pounds when pumping sludge through 350 
feet of hose. Each night when work was shut 
down, the suction hose was thrown into the river 
and the pump run for a few minutes in order to 
thoroughly clean all solid matter from the dis- 
charge hose, and when doing this the pressure 
dropped to ten pounds, showing that the friction 
of the sludge was about double that of clear 
water. 

Cleaning the first tank required eleven days of 
10% hours each, two men using the open dis- 
charge diaphragm pump part of the time, and 
the closed discharge force pump the remaining 
part. The second tank was cleaned in six days 
of 10% hours each, with two men using the force 
pump alone, the better time being due to the 
screens and other details that had been worked 
out and to the greater familiarity of the men with 
the operation. The work was superintended by 
H. H. Van Kleek, who is in charge of sanitary 
work for the DuPont Company at Haskell. 





Washouts on Califoinia Roads 

Additional information has been received con- 
cerning damage done to California roads by the 
excessive rains of this Spring. Up to the middle 
of March the slides in Division 1 had reached 
150 in number. Twenty-seven large trees, some 
of them up to 10 feet in diameter, had fallen 
across the highway and much labor and powder 
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were required to open up a sufficient width of 
highway to permit traffic to pass through. At 
that time P. A. Bedford, division engineer, esti- 
mated that the slides had reached a total of 
150,000 cubic yards, with more coming after 
each rain. At that time the rainfall had reached 
70 inches in some parts of the district. In some 
places the entire roadbed had been carried away 
and in others huge boulders as well as large 
trees had crashed down the mountain sides and 
completely filled the highways. 

These slides are being handled economically 
in some places by sluicing the earth across the 
highway and down the lower slope. In one place 
a giant monitor, such as was used in the early 
hydraulic mining, was used effectively in remov- 
ing a slide from the highway at low cost. 





Constructing Reinforced 
Concrete Reservoir 





Special devices for supporting rein- 
forcing steel while pouring concrete; for 
handling, bracing and pulling forms; 
and for mixing and placing concrete. 





In 1924 the Cincinnati waterworks began 
constructing a reservoir known as the Eastern 
Hills Reservoir to serve what is known as the 
Eastern Hills suburb, and the contractor for 
the reservoir employed some interesting methods 
and appliances in connection with the construc- 
tion, and completed it in 200 days less than the 
time allowed by the contract. The contractor 
was The Max Penker & Sons Company of Cin- 
cinnati. He was awarded the contract on May 
7th, 1924, and began work the next day, the 
contract being per unit price with penalty and 
bonus considerations. 

The reservoir is 400 feet square by 30 feet 
deep with a capacity of 35,000,000 gallons and 
cost approximately $600,000. The construction 
involves 70,000 cubic yards of earth excava- 
tion, 24,000 cubic yards of concrete, 1,000 tons 
of reinforcing steel and 13,000 square yards of 
gunite. The design was prepared by J. A. Hiller, 
superintendent of waterworks of Cincinnati. 
The reservoir is enclosed with a cantilever re- 
inforced concrete wall and a concrete bottom, 
with provision made for later building a con- 
crete roof; this provision consisting of con- 
structing concrete column footings spaced 25 
feet apart in both directions throughout the 
reservoir. The inner face is battered and the 
outside face is vertical with spandrel arch in- 
dentations between battered buttresses. A walk 
is supported on concrete brackets near the top 
of the wall. A concrete key under the footing 
of the wall 7 feet wide at-_the top, 5 feet at the 
bottom and 4 feet deep prevents the wall from 
sliding on the bottom slab, this key being tied 
to the main wall with shear and tension steel. 
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The excavation: was done with a 34-yard 
Northwest gas shovel, a 60-horsepower track- 
layer Best tractor, four 5-yard LaPlant-Choate 
dump wagons, four Roy track multi-unit %- 
yard wheel scrapers and a 12-foot Acme trac- 
tion grader. The average depth of cut was about 
9 feet and the average excavation in a 10-hour 
day was a little less than 500 cubic yards. Two 
10-hour shifts a day were worked, the con- 
tractor using four 1,000-watt flood lights for 
illumination at night. 

In building the walls, the supporting of the 
reinforcement more than 30 feet high required 
special consideration. A strip of concrete 4 
inches thick was poured into the bottom of key- 
way to support the vertical reinforcing steel. 
Then large 1%-inch bent bars were placed verti- 
cally, with alternate bars extending above the 
footing subgrade 22 feet and 14 feet, respective- 
ly. These were held in position by frames until 
the concrete key had been poured and set, when 
the steel could support itself and the frames 
were removed. The frames were spaced 10 feet 
apart, each frame consisting of a 2x12 base mem- 
ber spanning the opening of the keyway and 
blocked up to the correct elevation, and two 
uprights forming an A frame. Two 4x4s with 
cleats nailed at 6-inch intervals (this being the 
space between vertical bars) were attached 
horizontally to the upright pieces of the frames 
and supported the bars in correct position while 
the concrete was being poured. A _ horizontal 
!-inch bar was wired to the tops of the upright 
bars. 

The horizontal steel in the top of the footing 
was suspended from 4x12 timbers supported at 
each end by the side forms of the footing and 
in the center on a steel angle clamped to the 
vertical reinforcing bars. 

The horizontal steel near the inside and out- 
side faces of the wall was supported and spaced 
by frames each consisting of two 4x4s, one ver- 
tical and the other sloping, giving the distance 
between horizontal bars approximately 1 foot 
at the top and 6 feet at the bottom. Blocks were 
nailed to the outside of the 4x4s to give the re- 
quired spacing, on which the horizontal steel 
rested. The wall was built in 25-foot sections, 
and one of these frames was used at each end. 
These frames were removed after the wall forms 
had been placed. As the wall was built in alter- 
nate sections and the horizontal bars extended 
past the construction joint, the steel for the 
second or filler sections was wired to the pro- 
truding ends of the steel already in place with- 
out the necessity of using frames. 

The forms were made up in panel sections 25 
feet long so that they could be used over again 
and were constructed of wood, the cost of steel 
being considered prohibitive. They were built 
of 2-inch tongued and grooved lumber with 4x4 
studs 18 inches on centers and 6x8 wales 3 feet 
on centers. The forms for the buttresses and 
the soffits for the arches were chamfered 1 inch 
to the foot to permit them to be removed easily. 
The forms rested on bevelled wood sills set 























































214 PUBLIC 





accurately to place on top of the footing, thus 
insuring the proper line and grade of the bot- 
tom of the panel. The tops of the forms were 
drawn to line and held in place during pouring 
by means of cables and turnbuckles. The wall 
forms were spaced and tied together with %- 
inch Universal cone nuts and rods spaced 3 
feet vertically and with a horizontal spacing 
adjusted to the pressure of the concrete. These 
were left in the wall. Three complete forms 
were built, and each was used about twenty-one 
times. 

Each panel form weighed about 9 tons and 
was handled by a gantry which spanned the 
wall and carried at the top four I-beam tracks 
placed transversely to the wall, on which ran 
trolleys which carried chains with Joyce double- 
acting screw jacks at mid-length and with hooks 
at their lower ends for fastening to the top of 
the panel form. This gantry was mounted on 
double flanged wheels that ran on two rails, one 
on each side of the wall. It was moved forward 
by prying under the wheel with crowbars or by 
use of block and fall. When a corner was 
reached, a stiffleg derrick was used to swing the 
gantry and the forms around the corner. When 
the chains had been attached to the form, the 
form was jacked loose from the concrete and 
by means of the trolley was swung free from 
the wall. The gantry then was moved along the 
track to the position for the next section and 
by means of the trolleys swung the form into 
its new position. 


Pulling the outside form was difficult because 
of the adhesion ofthe buttress and spandrel arch 
form to the concrete, and the following device 
was used: Near each of the four corners of a 
panel two 4-inch I-beams about 3% feet long 
were placed side by side vertically and bolted 
at the ends to two of the wales, the bolts run- 
ning entirely through the form with the heads 
counter sunk on the inside face. Between the 
two wales, opposite the center of each pair of 
I-beams, an 8x8 opening was cut in the form and 
filled with a 34-inch steel plate flush with the 
on the wall through the medium of the steel 
plate, the form was forced away from the wall, 
all four jacks being used simultaneously. The 
work of moving wall forms was done mostly 
at night. 

A central mixing plant was located just out- 
side the north wall of the reservoir. It contained 
an elevated sand and gravel hopper which was 
filled by means of a power conveyor; cement 
sheds on each side which were reached by a ramp 
leading from the road to the north side of the 
plant and ending about 3 feet: below the level 
of the cement shed floor; and a 28S Blaw-Knox 
electric mixer which was placed directly under 
the aggregate hoppers. The charging hopper 
of the mixer was at the level of the cement shed 
floor. Blaw-Knox adjustable measuring batch 
hoppers for the sand and gravel were suspended 
from the main hoppers directly over the mixer 
hopper. The aggregate hoppers had capacities 
for 100 yards of sand and 200 yards of crushed 
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stone. Additional storage was had at the rail- 
road siding. The cement sheds had a capacity 
for nine cars of cement with reserve storage 
elsewhere. The maximum output of the entire 
mixing and placing equipment taken as a unit 
was 35 cubic yards an hour. An average of 250 
cubic yards of concrete a day was poured for 
four consecutive weeks and as much as 350 
cubic yards a day was not uncommon. 


The concrete was mixed 1:2:4 using Atlas 
portland cement, washed and graded sand and 
crushed gravel, a large percentage of crusher 
dust being used to increase the impermeability. 
For the same purpose hydrated lime to the ex- 
tent of 10% of the volume of the cement was 
added. The concrete was mixed in the central 
mixing plant and distributed to the various 
points in the reservoir wall by means of a nar- 
row-gauge track laid just inside the wall foot- 
ings and making a complete circuit of the reser- 
voir. This track curved in under the central 
mixing plant so that the cars could be run di- 
rectly under the discharge spout of the mixer. 
The concrete was received in bottom dump 
buckets of one-batch capacity which were car- 
ried on 4-wheel flat cars, hauled by tractors 
mounted on car wheels, these being Fordson 
tractors on Adamson locomotive attachments. 
A mixer man and four or five laborers were 
inside face. When the concrete had set and it 
was desired to remove the form, a jack was 
placed with one end on this steel plate and the 
other against the vertical I-beams refered to, 
and by operating the jack and exerting pressure 
used at the charging end of the plant and an- 
other to keep the track clear of spilled con- 
crete. 

When the concrete had been carried to the 
desired point the buckets were swung from the 
cars by means of a 10-ton traveling wooden stiff- 
leg derrick equipped with a 2-drum Mead-Mor- 
rison hoist engine for boom and hoist and a 
l-drum engine of the same make for the swing, 
the engines being operated by G. E. induction 
motors. The derrick was mounted on double 
flanged wheel cradles, there being a 3-wheei 
cradle under the mast and a 2-wheel cradle 
under each layleg end. A trussed 10x12 beam tied 
the ends of the two laylegs together and sup- 
ported the engines. About 20 tons of pig: iron 
was placed on a platform at each layleg end as 
a counterbalance. The derrick was moved from 
place to place with its own power by means of 
a niggerhead on the hoist engine, a 1l-inch rope 
and a deadman. 

Two wooden gantries were used for placing 
the concrete, one located on each side of the 
form gantry. They were constructed similar 
to the form gantry except that a sloping plat- 
form hopper was suspended from the top beam 
of each. This hopper had a slope of about 3 
inches to the foot with the lower edge centered 
over the top of the wall forms; three telescopic 
chutes being connected to the lower edge of 
each platform so that the concrete could be de- 
posited at will at different points of the wall 
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section. These gantries were moved on the same 
tracks that carried the form gantries. 

The contractor’s plant was designed by Theo- 
dore Penker, president, Irwin Penker, vice- 
president, and W. V. Schmiedke, chief engineer, 
of the contracting company. Ben Harig was 
superintendent in charge of operations and Don- 
ald Allan was job engineer. 





Effect of Moisture 
on Concrete 





Maximum warping and surface deform-.. 
ation of road slabs resulting from non- 
uniform distribution of moisture. 





Investigations were conducted by the Engin- 
eering Experiment Station of Purdue Univer- 
sity in cooperation with the U. S. Bureau of 
Public Roads, under the supervision of Prof. 
W. K. Hatt and Prof. R. B. Crepps, the primary 
purpose of which was to measure the maximum 
warping and surface deformation of a concrete 
road slab resulting from non-uniform distribu- 
tion of moisture, as a basis for estimating pos- 
sible initial stresses. The tests also yielded data 
of expansion and contraction of concrete, use- 
ful in the design of concrete structures. The 
methods employed and conclusions drawn were 
described a few weeks ago by Prof. Hatt in a 
paper before the American Society of Civil En- 
giners. 

The investigations were divided into two sec- 
tions, namely: (1) Observations on a concrete 
road slab, 7 inches thick, 18 feet wide, and 25 
feet long, resting on a porous subgrade, and 
covered with a tent and housed in a shed to 
control the distribution of moisture and the 
effects of temperature; (2) tests of strength and 
length changes of small beams, some partly and 
some uniformly saturated. 
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The following phenomena were examined. 

1. The maximum distortion (including deflec- 
tion and fiber deformation) of the concrete slab, 
caused by nonuniform distribution of moisture. 

2. The effect of moisture changes on the 
modulus of rupture and compressive strength of 
concrete determined by tests of the beams, the 
dimensions of which were 4 inches by 7 inches 
by 4 feet, and cylinders 6 inches in diameter by 
12 inches in length. 

3. The volume changes in the concrete beam 
specimens due to exposure, including warping 
due to partial saturation. 

Approximately 40,000 observations were in- 
volved in the study of deformation, 3,000 in those 
of deflection, 600 of strength, 1,000 of weight, 
and 1,500 of temperature. The conclusions 
drawn from these tests are given by Prof. Hatt 
as follows: 


CONCLUSIONS DRAWN FROM THE TESTS 


From the results of the various studies the 
writer has reached the following conclusions: 

1. The strength of concrete, like that of wood, 
varies with its moisture content. While the law 
relating to mcisture content and to strength was 
not determined throughout various ranges of 
moisture content, it appears that saturated con- 
crete will have from 80 to 85 per cent of the 
strength of dry concrete. 

2. The thermal coefficient of expansion of con- 
crete varies with the temperature and moisture 
condition of the concrete. 

3. Concrete expands when immersed in water 
and contracts on drying. The degree of change 
of length varies markedly with the character- 
istics of the brand of cement, with the richness 
of the mix, with the size of specimen, and with 
the conditions of exposure. Measurements be- 
gun after the initial hardening of the cement 
show that concrete may expand 0.01 per cent 
due to the absorption of moisture, and may con- 
tract 0.06 per cent when exposed to dry air. 
These changes continue. To these values should 
be added the changes in length during the initial 
setting of the cement. 

4. Concrete road slabs warp upward at the 
corners and at the edges when the surface be- 
comes dry, and also when the bottom absorbs 
moisture from the subgrade. Drying the top 
surface of the slab under observation deflected 
the corners upward 0.12 inch. When the bot- 
tom of the slab was saturated from a water- 
filled subgrade the upward corner deflection 
reached 0.20 inch. 

5. This curling upward of the corners of the 
road slab presents a cantilever beam to the load 
of a passing truck. The results of the tests in- 
dicate the presence of an initial stress in the sur- 
face of the road slab arising from the warping. 

6. A combination of shrinkage from drying 
and from a fall ir temperature will produce 
maximum shrinkage strains. A combination of 
a drop in temperature and a rainfall may re- 
tain the concrete at its previous length. The 
friction of a road slab on its subgrade is an ele- 
ment favoring the production of cracks. 
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7. To be durable, concrete structures should 
be designed for the least favorable conditions. 
Stresses arising from the effect of temperature 
and moisture as well as those due to dead and 
live loads should be considered. 

8. Without careful curing, concrete masses 
will undergo excessive surface shrinkage against 
their rigid cores, thereby favoring surface 
cracks. Therefore steel reinforcing should be 
placed near enough to the surface to withstand 
these shrinkage strains, and at the same time 
far enough below the surface to be protected 
against corrosion. 

9. Foreign experiments show the benefit of 
early and careful curing of concrete in reducing 
final shrinkage. The greater part of the shrink- 
age of mortar specimens has been found to take 
place in the first 10 hours. These foreign ex- 
periments also show the greatly increased 
shrinkage of mortar mixed with an excess of 
water. 

10. Since the results of measurements of ex- 
pansion vary with several factors, such as the 
size of specimen, the time of initial measure- 
ment, and the exposure, the method of such 
tests should be standardized. 

The writer believes that the following are the 
requirements for concrete structures exposed 
to the weather: 

(a) A Portland cement of normal volume 
constancy and a clean, well graded aggregate. 

(b) An impervious concrete of proportions 
not less than 1:2:4. 

(c) A time of mixing of not less than 1 min- 
ute and preferably 114 minutes for the produc- 
tion of uniform concrete. 

(d) A concrete mixed with a minimum 
amount of water appropriate to the work at 
hand. 

(e) Careful slicing of this plastic concrete 
against the face of the forms so that the rein- 
forcing steel may not be exposed nor the surface 
require patching. ite 

(f) Early curing begun just after the initial 
set and continued for a time depending on local 
conditions. 

(g) Design of reinforcing steel and contrac- 
tion or expansion joints to prevent cracking and 
the entrance of water. 





Protection of Public Water Supply by 
Forest Cover 





Varies with kind of soil. Reduces turbidity 
of water and silting up of reservoirs. 





A paper with the above title was presented 
before the North Carolina section of the Ameri- 
can Waterworks Association by W. W. Ashe, 
of the United States Forest Reserve. Mr. Ashe 
called attention especially to the fact that the 
protection afforded by the forest cover is not 
equal on all sites. The principal protective func- 
tion of the forest cover is decreasing erosion 
of the soil on the watershed. 
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_ He said:—“On very sandy sites, whether the 
térrain is level or hilly, the protective functions 
of forest cover are of low value. Storm water 
is readily absorbed by such soils for the granu- 
lation of the sand is a constant feature. The forest 
cover, however, exerts a high protective in- 
fluence upon clay and clayey soils, especially 
upon such as contain a considerable colloidal 
content and upon such as are subject upon de- 
nudation to excessive erosion during storms. The 
forest humus and the admixture of humus in 
the soil tends to maintain granulation of clayey 
soils and in this way to promote absorption of 
heavy rainfall. The many small channels in the 
soil, caused by the decay of roots, likewise pro- 
mote absorption, especially in the lower soil and 
subsoil. The carpet of litter and leaves beneath 
the forest receives the impact of raindrops and 
such water as is not absorbed by the surface 
soil largely runs off over this litter in place of 
over naked soil. The more broken the surface, 
the steeper the gradient, and the longer the 
slope. the greater is the protective value of the 
forest cover. Likewise the depth of the accumu- 
lation of leaves and litter is important, and 
forests which are burned and the litter beneath 
which has been destroyed, or reduced in thick- 
ness by fire or by excessive grazing, are less 
effective in affording protection to the soil than 
such as are in normal condition.” 

How much influence the forest cover may 
have in equalizing stream flow is an open ques- 
tion in most regions, but as a rule more storm 
water is absorbed by clayey lands which have a 
forest cover than when such lands are cleared 
or growing grass. Consequently on clayey sites 
there is a tendency for springs to fail when 
forest conditions no longer exist. On the whole, 
this greater regularity of underground flow more 
than compensates for the moisture removed from 
the soil by the trees in the forest. 


The lessening of the silt carried by the runoff 
is beneficial not only because of the improved 
sanitary and physical property of the water but 
because it lessens the silting up of the reservoir 
and the resulting loss of storage capacity. Where 
the silt in the reservoir can be removed cheap- 
ly this may not be so important, but if such 
removal is expensive or difficult and silting up 
is rapid, this may be a matter of vital importance. 
In such cases it may be of immediate financial 
advantage to plant trees on the water shed, to 
diminish this silting and loss of reservoir capa- 
city. 

An additional advantage of trees on the 
watershed, and especially immediately around 
the reservoir, is the protection of the reservoir 
against wind influence. Agitation of the surface 
of the reservoir by wind is likely to prevent or 
delay sedimentation of the finer material car- 
ried in suspension. This may be lessened by 
planting wind breaks of trees around the edges 
of reservoirs. In the case of a long reservoir 
exposed to long sweeps of the wind, the author 
suggests separation of such reservoir into two 
or more sections by transverse embankments 
on which trees are planted. 
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RECENT LEGAL DECISIONS 





Trucks and Road Destruction 

It is somewhat difficult to understand why 
Secretary Jardine, in his address before the 
Mid-West Transportation Conference, abstracted 
in this issue, should have placed such emphasis 
on the statement that motor trucks do not de- 
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stroy present-day roads, although he admits 
they do wear them out in time. Tests made 
during the past few years have shown that if 
only pleasure vehicles used the roads, even by 
the millions, they would last many—perhaps a 
hundred—times as long as when a few heavy 
trucks are added to the traffic; and where spring 
thaws weaken the sub-grade, pavements of the 
highest class are practically destroyed by heavy 
trucks, some states retaining the right to for- 
bid the passage of trucks over its roads dur- 
ing such periods. The idea of constructing 
special roads for truck traffic and excluding 
trucks from others to prevent their destruction 
or rapid deterioration is becoming increasingly 
rather than decreasingly important. 

Where trucks are not destroying our roads, 
it is because they are prevented from doing so 
by legal limitations on wheel loads and by con- 
structing the roads to carry loads up to those 
limits. But if trucks could be excluded from 
certain roads, $20,000 a mile would in most cases 
provide as satisfactory and durable a pavement 
for the light vehicles using them as $50,000 does 
for pavements carrying truck traffic. 





Surface Water vs. Ground Water 


It is quite a popular idea that ground water 
is pure water and surface water is not. While 
this may be accepted as a general statement, 
it has many exceptions, especially the former 
part of it. In fact, very few ground waters are 
free from relatively high mineral contents, and 
more than is generally suspected carry danger- 
ous pollution. 

A case in point is furnished by the first article 
in this issue. The engineers found that at Or- 
lando the ground water was not only undesir- 
ably hard, but that it was open to suspicion on 
the score of pollution because of the fact that 
the sewage of the city was discharged into the 
sand and presumably would reach the wells 
still containing an uncertain amount of its dis- 
solved and even suspended pollution. The sur- 
face water found in the numerous lakes in the 
vicinity is softer, the amount of purification re- 
quired is at least no greater, and its use elimi- 
nates the necessity of deep well pumping. The 
engineers were undoubtedly justified in their 
selection of the surface supply in this instance. 





Discarded Bed Springs, et al. 

The writer has been told, by superintendents 
of refuse sorting plants, that one of their most 
troublesome problems is the disposition of bed 
springs and certain other light but bulky metal- 
lic objects. The superintendent of public service 
of Highland Park, Mich., has apparently solved 
the problem. He cuts them into short lengths 
by use of large, heavy shears driven by motor 
power and sells them for $7 or $8 a ton. Tin 
cans and other small metals are pressed into 
blocks and sold for $4.50 a ton. Even if these 
sums do not pay the cost of preparation, any 
other disposal would probably cost more. 
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Biochemical Oxygen-Demand Test* 





Practical application of this test to the routine work of operating a sewage 


treatment plant. 





Easily understood by average engineer or operator. 





The purpose of this paper is to discuss briefly 
the practical importance of the biochemical oxy- 
gen-demand test as applied to the routine work 
of the sanitary engineer or the operator of a 
sewage treatment plant. The details of the 
actual procedure used in determining the bio- 
chemical oxygen-demand of a sample by what 
is known as the excess-oxygen method, together 
with authentic and very complete information 
relative to the apparatus and chemicals required 
and the precautions to be observed, are con- 
tained in various publications.§ 
VALUE OF THE TEST 

The value of this test, when compared with 
other analytical determinations ordinarily ap- 
plied to sewage, is very clearly stated in the 
following paragraphs taken from Public Health 
Bulletin No. 132 on “Sewage Treatment in the 
United States”: 

“The test appears to furnish by far the most 
valuable information as to the behavior of the 
plants and the efficiency of the various devices 
used in sewage purification. With suitable pre- 
cautions, a high degree of accuracy is attain- 
able, and once a routine has been established 
the time and labor involved is no greater than 
is required for a nitrate determination or an 
oxygen-consumed test. The oxygen demand 
determination has the decided advantage that 
it is applicable to sewage in all stages of puri- 
fication, and the information that it furnishes 
can be used independently of the results of 
other determinations. 

“When dilutions are made with raw sewage, 
the degree of dilution can be used in estimating 
its effect on a receivng body of water. In the 
absence of bacteriological data the determin- 
ation of the oxygen demand of a stream above 
and below the point where an effluent is dis- 
charged is probably the best index of the effect 
of the sewage on the stream. 


PRINCIPLE EASY TO UNDERSTAND 

The greatest drawback to many of the analyt- 
ical tests that have heretofore been commonly 
applied to sewage is that the results are ex- 
pressed in chemical terms which are not readily 
understood by the average sewage-plant oper- 
ator, or for that matter by many engineers. The 
oxygen-demand test is simply a measure of the 
oxygen that may be required in a given time 
(usually five days) by a sewage, trade waste, or 
water, in order to replace the oxygen that com- 





*Paper before Conference on Sewage Treatment at Towa State 
College. 

a Division of Sanitation, Minnesota State Board of Health. 

§“Studies on the Treatment and Disposal of Industrial Wastes,” 
Public Health Bulletin No. 97, U. S. Public Health Service, October, 
1918. “Sewage Treatment in the United States,” Public Health 
Bulletin No. 132, U. S. Public Health Service, July, 1923. “Standard 


Methods of Water Analysis,” American Public Health Association. 
1923 Edition. 
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bines in a natural manner with the organic or 
mineral matter in the water, sewage, or waste 
under consideration. It may be likened some- 
what to a measurement of the amount of air 
required to burn a given quantity of wood or 
coal in a furnace, the amount of air required 
depending upon the character or relative heat- 
ing value of the fuel. Likewise, a strong sewage 
or waste will require more oxygen to render 
it stable than will a weak sewage or waste. 
Thus it is easy for almost anyone to understand 
that a sewage having a 5-day oxygen demand 
of 200 is about twice as strong as the one hav- 
ing a 5-day oxygen demand of 100. It is a test 
that places the highly-trained chemist upon a 
common ground of understanding with the aver- 
age plant operator or engineer. 
AN INDUSTRIAL ANALOGY 

A sewage-treatment plant has been likened 
to a factory: the raw sewage representing the 
raw material coming in, and the treated efflu- 
ent representing the finished factory output. 
In order that an industrial establishment may 
operate successfully, the finished product must 
come up to certain standards. Each depart- 
ment must operate with a certain degree of 
efficiency, or the industry cannot survive. It 
is the practice in most industrial establishments 
to keep a close check on the operating efficiency 
of each department, in order that the costs of 
producing the finished product may be accurate- 
ly known. The operation of a sewage-treatment 
plant may be patterned after an industry oper- 
ated on a cost basis—the screens, settling basins, 
filters, re-settling tanks, etc., representing the 
various departments of the industrial establish- 
ment. The cost of the construction and oper- 
ation of each unit of the plant can be accurately 
determined. 

By the application of the oxygen-demand 
test the relative value of the treatment can be 
measured at every step of the process, and the 
efficiency of every step thus determined. This 
information is of considerable value in the case 
of existing sewage-treatment plants, because 
nearly all plants must eventually be enlarged. 
With information at hand as to the relative effi- 
ciency of every step of the process, it is possible 
to so coordinate additions to the plant with 
existing works as to produce the desired results 
at a minimum cost, thus effecting savings to 
the taxpayers amounting to thousands of dol- 
lars. 

As an illustration of this point, we might take 
for consideration a sewage in which the settle- 
able solid content was relatively small and of 
a nature that would not settle out readily. The 
dissolved organic content of such a sewage 
might be relatively high, due to the presence 
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of certain industrial wastes. When the oxygen- 
demand test is applied, it would probably be 
found that the reduction in oxygen demand by 
sedimentation would be relatively low, this in- 
dicating that the oxidizing process, to be car- 
ried out in the percolating filter, sand filter or 
activated sludge treatment, would constitute the 
greater part of the treatment if a well-stabilized 
effluent was to be turned out. In such a case 
it might be possible to enlarge upon the second- 
ary treatment without the expense of materially 
increasing the settling-chamber capacity of the 
plant. 


APPLICATION TO STUDY OF INDUSTRIAL WASTES 


Another instance of the value of the oxygen- 
demand determination would be the case where 
a plant had been designed for the treatment of 
ordinary domestic sewage of a normal strength, 
but where, due to the location of industries of 
various kinds in the municipality (such as cheese 
factories, creameries, paper mills, and packing 
plants), the strength of the sewage had so in- 
creased that the plant could no longer be oper- 
ated satisfactorily. By the application of this 
test the municipality might be in a position to 
demonstrate that the just and reasonable pro- 
cedure would’ be for each such industry to in- 
stall a treatment plant, by means of which its 
waste could be so reduced as no longer to in- 
terfere with or to throw an excessive burden 
upon the operation of the municipal sewage- 
treatment plant. The effect of the addition of 
industrial waste to a domestic sewage can be 
quite readily understood when it is realized that 
creamery waste may have a 5-day oxygen de- 
mand of from 500 to 5,000 p.p.m., cheese-factory 
waste as high as 30,000 p.p.m., packing-plant 
waste of from 500 to 2,500 p.p.m., and render- 
ing-plant waste as high as 70,000 p.p.m.; while 
the 5-day oxygen demand of normal untreated 
domestic sewage will seldom average more than 
200 p.p.m. 


A MEASURE OF STREAM POLLUTION 


This test is also of considerable value in de- 
termining the effect of the discharge of sewage 
or wastes into a stream or lake. In cases where 
the municipal sewage and the industrial waste 
may be discharged into a stream through sep- 
arate outlets, this test often furnishes a very 
definite measurement of the relative effect of 
the different materials contributing to the pol- 
lution of the stream. In case sewage treatment 
may be necessary to relieve a nuisance, the oxy- 
gen-demand determinations (together with dis- 
solved-oxygen tests) will constitute an intelligible 
basis from which to determine the degree of 
treatment that may be required. The oxygen- 
demand test, in connection with the bacterio- 
logical and dissolved-oxygen tests, may be used 
as a basis for specifying the degree of contam- 
ination to be permitted in any given stream or 
lake, thus enabling the engineer to proceed in- 
telligently with the design of the necessary 
treatment works. 
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SIMPLICITY AND IMPORTANCE OF THE TEST 


As has already been stated, the oxygen-demand 
test is one which may be very readily understood 
by the average engineer or the operator of a 
sewage-treatment plant, or in fact anyone who 
may not have had the opportunity of acquiring 
a technical education. Even if this test were 
not a very rational one from a technical stand- 
point, it would commend itself to general use 
for the reason that it can be so readily under- 
stood by’ the average layman. It is capable of 
assuming the same relative importance, in con- 
nection with sewage-treatment and stream- 
pollution problems, that the butter-fat deter- 
mination is to the dairy farmer, or the B.T.U. 
test to the user of coal. 





Forms for Concrete 
Pavement 





Smooth pavements necessitate use of re- 
liable steel side forms. State specifica- 
tions. Recommended qualities. 





The North Carolina Highway Bulletin pub- 
lishes an article by C. N. Conner, state construc- 
tion engineer, entitled, “Form Setting and Its 
Relation to Riding Qualities of Concrete Pave- 
ments.” Mr. Conner introduces the article by 
stating that a concrete road that is straight, true 
and smooth can be attained in only one way— 
“the use of a reliable steel side form that will 
stay true and smooth throughout the construc- 
tion of the road. The form must be light enough 
to be handled economically and strong enougn 
to stand maximum abuse.” He quotes A. T. 
Goldbeck of the Bureau of Public Roads as say- 
ing: “Unevenness of side forms is an inexcusable 
defect and results in an uneven surface.” 

“The day when road contractors could afford 
to worry along with wooden forms has passed. 
High labor and lumber costs, rapidly increasing 
demand for greater yardage per day, have been 
important factors in sending lumber forms to 
the scrap heap. Of equal importance has been 
the fact that good road building cannot be done 
with lumber forms, which slide and bend, wast- 
ing time and material and making true grading 
an impossibility. 

“Following the lumber forms came a flood 
of incorrectly designed, poorly built metal rails— 
flimsy, too complicated for ordinary laborers to 
handle with any speed, and with most of the 
faults which put wooden forms on the retired 
list. Rails that would not stand up against the 
pressure of the heavy concrete fills; rails that 
buckled under the weight of the subgrader and 
finishing machine; rails with loose parts that are 
constantly being lost, and rails that caught and 
held concrete.” 

Among the first steel forms used were some 
designated as the “hanging system,” but back 
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as early as 1914 it was. discovered that it was 
necessary for the base of the rail to have a bear- 
ing on the subgrade substantially the full length 
of the rail. 
STATE SPECIFICATIONS 

At the present time there is a wide divergence 
in the specifications for forms adopted by the 
states, some. being very lax while others are very 
rigid. Some specify the weight of forms, others 
weight per foot, others the width of base, number 
of stakes to the rail and complete details. Ne- 
vada, Minnesota and Washington specify wood 
forms with no reference to steel forms. Dela- 
ware, Maine, Maryland and Virginia definitely 
prohibit the use of wood forms, while fifteen 
other states specify steel forms, four allowing 
wood forms on curves, two of them specifying 
curves less than 150-foot radius. A weight of 
614 pounds per foot is specified by New York 
State, 7 by New Jersey, 7 to 10 by North Caro- 
lina, 8 by Delaware and Virginia, 8 to 9 by Penn- 
sylvania, 9 by Indiana and 10 by Michigan. In 
North Carolina the 7 pounds per lineal foot is 
specified for 5-inch forms, 8 pounds for 6-inch 
forms, 9 pounds for 7-inch, 10 pounds for 8-inch 
and 11 pounds for 9-inch, exclusive of wedges 
and pins. On all projects exceeding 3 miles in 
length new forms must be furnished. 


RECOMMENDATIONS 

In Mr. Conner’s opinion the best form is a 
structural section of medium steel which will 
resist impact better than the softer steel sections 
now in general use. “The width on the top of 
most forms now on the market is about 2 inches. 
This, I believe, is unnecessary and perhaps dan- 
gerous. To my mind the top width should only 
be sufficient to carry the finishing machinery or 
tools, but the depth of the top should be ample 
to develop the web strength. Joints in 
the forms should be so designed as to connect 
the abutting ends of the rails neatly and securely, 
so that there will be no sagging. Stakes should 
be inserted as close as possible to the rail joint 
, Joints between sections on the two sides 
must not be opposite but should be staggered 
whenever possible. There should be not 
less than three stake pockets to a 10 or 12-foot 
section, preferably an extra stake pocket for 
emergency purposes or four stake pockets per 
section; two pockets located as close as possible 
to the rail joint, as the joint is the weakest point 
in the line of forms.” 

If steel forms are bent so that there is a 
variation over 1/16-inch in 10 feet, they are not 
suitable for use. Forms should always be reset 
for lining concrete after the subgrader has com- 
pleted its work. Forms should be placed on a 
solid foundation. When the subgrade soil will 


not support the form and the weight of finish- 
ing machine, tamper, strike board, etc., stakes 
are driven into the ground at frequent intervals 
to support the base of the form. This solid sup- 
port is necessary, for when the moisture from 
the concrete penetrates the subgrade under the 
form, settlement follows unless provision is made 
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to offset it. In one instance a test was made by 
driving stakes alongside the forms with their 
tops exactly level with them. The concrete was 
then placed and a finishing machine put in oper- 
ation. While the machine was opposite the stakes 
a deflection in the form of 1.4-inch below the top 
ofthe stakes was noted. When the machine 
moved away the form recovered. This was the 
heaviest form made and also the heaviest finish- 
ing machine, but the subgrade was a soft alluvial 
deposit. On one job the subgrade was so soft 
that it was impossible to keep the forms to line 
and grade under a finishing machine, and the 
job was finally finished by hand. 





Refuse Disposal at 
Highland Park 


Highland Park, Mich., is a city of approxi- 
mately 67,000 inhabitants adjoining Detroit. The 
collection of garbage and refuse is performed 
by the Department of Public Service, of which 
M. H. Zink is superintendent. The following 
facts concerning the recent operations of the 
department have been furnished to us by Mr. 
Zink. 

During the ten months ending May 1, 1925, 
garbage was collected from a population of 
about 65,000, the total amount being 5,635 tons. 
July was the month of maximum collection with 
740 tons and January the minimum with 418 
tons. Collections are made twice a week from 
residences and daily from the business district. 
Four trucks were used about half the time and 
3 trucks the remainder. The employees con- 
sisted of four drivers and six loaders. Collec- 
tions are made from alleys, of which there are 
33 2/3 miles, of which 23.87 miles is paved. The 
garbage is hauled to a pig farm, the average 
haul being 8% miles round trip. 

The total cost of the service for the ten months 
was $28,776, an average of $5.02 per ton. This 
includes the following items: One-half salary 
of superintendent, $1,042; labor, $16,430; con- 
tract with pig farm, at $1 per ton $5,635; dis- 
posing of dead dogs $267; gasoline and oil $1,- 
650; miscellaneous supplies, $1,059; truck main- 
tenance, $2,693. 

Formerly the city burned the garbage in an 
incinerator located about a mile from the city. 
This is not used now, but a large brick furnace 
has been built connected to the incinerator 
chimney, in which are burned paper, dead leaves, 
old mattresses and other combustible rubbish. 
The grounds at the incingrator are used for 
treating metallic refuse also, preparing it for 
sale. Tin cans and other small metallic objects 
are compressed into blocks weighing about 35 
pounds each, by means of a small, electric driven 
press furnished by the Economy Baler Co. This 
is operated by two men, who make about 270 
blocks a day besides performing other duties 
about the yard. These rretal blocks are sold for 
$4.50 per ton, f.0.b. the yard. 
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Larger metallic objects, such as bed and couch 
frames and springs, auto frames and fenders, 
etc. are cut up into short lengths by one man, 
using small motor-driven allegator shears, and 
in this form bring $7 to $8 per ton. Hot water 
tanks bring $5 per ton, heavy steel $10, and cast 
iron $12. The returns from scrap last year was 
$4,500. Broken concrete is run through a crusher 
and used by the city in concrete work, such 
as alley paving. 

All operations at the yard are well organized, 
no large accumulation of materials is permitted, 
and it does not have the appearance of a junk 
yard or dump. 

Street sweepings and rubbish with no sale 
value are taken to a dump about 514 miles from 
the city. 





Municipal Water Consumption 

In the report of the Board of Water Com- 
missioners of Springfield, Mass., for the year 
1924, reference was made at several points to 
the consumption of water by the various muni- 
cipal departments of the city. The Water Reg- 
istrar reported that, of the water charges during 
the year 87.6% was for water used by private 
consumers and 12.3% for water furnished to 
various city departments at rates prescribed by 
the City Council but for which no payments 
are made. 

This matter of charges and payments is ex- 
plained elsewhere in the report as follows: 

“The metered and unmetered consumption of 
filtered water by the various municipal depart- 
ments of the city and the prescribed values of 
same are shown in the usual tabulation follow- 
ing. For proper and required accounting pur- 
poses, the total amounts of the prescribed values 
are entered at the close of the year in the Water 
Works books as accrued earnings from said 
service, and then have to be charged off as 
uncollectable, for the reason that payment there- 
for is prohibited by city ordinance. For a num- 
ber of years meters have been installed on all 
rew services connected for municipal purposes. 
and it is expected that meters will be placed 
soon on such of the older unmetered munici- 
pal services as may be ——— meterable. 
This should be done for the twofold purpose 
of locating and controlling unnecessary waste 
of water and the definite accounting for all con- 
sumption possible.” 

The tabulation referred to shows that of the 
water used by schools, 93% is metered, 91% 
of that used by public buildings other than 
schools, 76% of that used in public parks and 
6% of that in public playgrounds, while that 
used for building purposes, by the sewer depart- 
ment, for street washing and sprinkling, and 
drinking purposes for animals is unmetered, 
and the fire hydrant service is charged for at 
$25 per hydrant. Over 40% of the municipal 
consumption is used by public schools, about 14% 
by other public buildings, about 16% by public 
playgrounds, about 10% for sewer flushing and 
the same for street washing and sprinkling. 
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Highway Maintenance 
in South Carolina 


The organization for maintaining highways 
in South Carolina was described by A. T. Brown, 
division engineer of the State Highway Depart- 
ment, at the Sixth Annual Road Institute in 
Columbus, S. C., this spring. A brief abstract 
of Mr. Brown’s paper is given below. 

For highway work the State is divided into 
four divisions and each of these into districts. 
The districts approximate 4 counties each, 
te do not strictly follow the county boundary 
ines. 

In the southeastern division the combination 
gang-patrol system is used. All roads are divi- 
ded into patrol sections, the length of each 
depending on the importance of the road and the 
difficulty of maintaining it. The average length 
is about eighteen miles. In charge of each sec- 
tion there is a patrolman who is either a driver 
or machine operator. In addition to the pat- 
rol, there is a floating crew for each district sub- 
division—approximately a county. A superin- 
tendent is in charge of each subdivision and 
the work of both the patrol and the floating 
crew is under his supervision. The superin- 
tendent reports to the supervisor in charge of 
the district. 

The patrols handle all light work such as 
dragging, patching, surfacing and filling small 
washes. The center or floating crew, who han- 
dle all heavy machinery, make extensive repairs. 
The patrol is not supposed to do any extensive 
work which would diminish his effectiveness, 
which lies in his ability to cover the entire 
section in the least possible time. 

The average patrol consists of four men, 
including the driver or machine operator in 
charge. The equipment consists preferably of 
a light caterpillar tractor, a light truck with 
dump body, a seven or eight-foot grader, a three- 
way crown maintainer, and the necessary small 
tools such as shovels, picks, axes, etc. 

The floating crew carries one or more heavy 
tractors, ten or twelve-foot graders, and an 
extra light truck for each patrol section. <A 
central shop serves the floating crew and also 
makes repairs on the patrol equipment. This 
is placed in the town nearest the center of the 
territory covered by the floating crew. Where 
there is a town convenient, patrol headquarters 
is located there, but otherwise it is located at 
the home of the patrolman. 

-In dividing the road into patrol sections, it 
has been found more satisfactory to have all 
of one patrolman’s section in a continuous 
route rather than have him cover two or more 
short sections radiating from a town. On the 
other hand, the roads covered by a floating crew 
radiate from the center shops, and as South 
Carolina roads are laid out to connect county 
seats, the shop is generally located at a county 


seat. 
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The patrol system, in addition to insuring 
quick attention to the roads, places upon one 
man the responsibility of keeping up both road 
and equipment. It also allows a rating of em- 
ployees based directly upon the general con- 
dition of their respective roads and equipment. 
All grades of maintenance employees are divided 
into four classes: excellent, good, fair and poor. 
A man showing a poor rating for two consecu- 
tive months should be relieved and also one 
showing a fair record for three consecutive 
months. The rate of pay for each employee 
should depend upon the ratings for the three 
months previous. This difference is not great, 
but in the case of a road machine operator re- 
ceiving $60 a month in the lowest grade, five 
dollars per month additional is added for each 
grade. The grading is based upon a merit and 
demerit system, the supervisor requiring the 
employee in writing to submit an explanation 
of each delinquency and if this explanation is 
not satisfactory demerits are charged against 
him. Neglect of equipment, reporting late to 
work, and discourtesy to the traveling public 
are some of the matters incurring demerits. 
The human element is important. The super- 
intendent must,not merely be a foreman requir- 
ing work for a required number of hours, but 
should display initiative and executive ability. 


He should be able to select men who are trust- 
worthy and ambitious. As the superintendent 
is the official who comes most closely in con- 
tact with the men and the public, the wise se- 
lection of these is, perhaps, one of the most im- 
portant steps in building up the organization. 

When an organization has been built up of 
good men capable of carrying on the work 
successfully, such men should be retained. A 
spirit of loyalty to the work should be fostered. 
Each employee must appreciate his responsi- 
bility and_the limit of his authority, realizing 
that he is one unit in the organization. 

Summing up, Mr. Brown said: “Proper or- 
ganization, which is the most important part 
of maintenance, is effected by determining the 
proper system of maintenance; care in appor- 
tioning the work among the different units, 
giving suitable and ample equipment to each 
unit; location of unit headquarters at the most 
advantageous point; responsibility for the work 
of each unit placed directly on one man; careful 
consideration of the human element in select- 
ing employees; fair and equitable system of rat- 
ing the value of employees; realization of the 
importance of continuity of service of employ- 
ees; and last of all, the item which is probably 
the most important of all, the building up of 
an organization spirit. 





Water Mains Laid During 1924 


Statistics received from waterworks officials since the publication of the 
tables in the April issue. 


City and State Munici- Cast-Iron Mains Steel Mains Other kinds 
pal or Under 6” 6, 8,10, 12” Over 12” 12” and Larger Kind Size Quantity 
private smaller than 12” 
Alabama: 
TalladeBa ..cccccese M 10,000 
Arizona: : 
GlemGRle ...ccccccce M 1,200-4 eee . Galv. 2” 400 
TUCSON ..cccccccsccs M 4,382 3,060 i Temporary 1%” to 3” 4,600 
w. i. 
California: 
Upland ...-cccccccee M Weight Iron 4” 3,500 
ee M 16,312-6” 
EEE siccevecwee oes ,312- : 
_ 3,418-8” 
Iowa: 
Mason City......-+- M 1,300 2,700 “ 
Massachusetts: 
>. . 50 jue. 913-2” 
eee ee 0-6” Acie 
Orange . as 
EMRIMNGON .cccccecces M 96-4” 13,016-6” 
208-8” 
Minnesota a 
AUPOTA ...-seeeees vs cece 240-2 ee ‘ 
Missouri: 
are M 4,030 
Nebraska: 
AUPOFE. 2. ccccccccces M re — ee rte Byers w. i. 2” 220 
POS lee M 1,400-4” 400-6 a Kew Be 
500-8 
New York: ' 
Penn Yan..........- M 422-4 - 5 
ER iad ie cic aie wale M oe 700-6 2a 
WAPEAW .nccccecccce 800-4” ee 500-2 - 
Ohio: 
Ashtabula .......... ag None 7,270-6” None 4703-2 
2,200-10” 
Oklahoma: . 
Soo M 1,600 
Oregon: ; ? . 
Pertiand ..ceccccces M 14.4 mi. 36.2 mi. 5.4 mi. Galvanized a 13 mi. 
Pennsylvania: £7) ' c : 
Beaver Falls........ P 1,475 4,111 None None None Galvanized 1 in. & 2 in. 8,176 
South Carolina: ? 
i M 100 1,840-6 
470-8” 
Tennessee: 


s 


ERGETUMGM cc ccccces 1 mi. 


iste a eee aero 9,000 
Virginia: os 
Martinsville ........ oem 5,500 7,200 
Wisconsin: i 
eae tr M eares 2,000-6 
pe eee M 1,000-4 erty vase 
Mineral Point....... M None 1,650-6 None 


None None None ae ° 
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PUBLIC WORKS 





90 gal. 
125 gal. 
18 gal. 
63 gal. 
80 gal. 
70 gal.* 
64 gal. 
50 gal. 
30 gal. 
48 gal. 
s—43 gal. in Novem- 


" ‘ix ‘ 
Very large 


6% since 1912 
400,000 gal. a day 
Very little 


400,000 gal. a day 


ee 


Joints 


Broken pipe 
Joints, lead connections 
Lead services 
Services 
Old services, joints 
Broken pipe 
Hydrants 
Old joints 
Rusted services 
Joints 
Services 
Joints, services 
Services 
Joints 
Valves, hydrants 
Services 
Joints 
Broken pipe 
Joints, hydrants 


Goosenecks, joints 
e—All that have sewer connections. 


Joints, broken pipe 
if railroad use be included. 


3 years 
Semi-annually 
Annually 
Annually 


test- 


y sections 


’ 


d—When reading meters. 


u—210 gal. 


phone 
ey leak locator 


None 
Micro 


Darl 


None 
None 
Leak locator 
None 
None 
Check on reservoirs 


None 
Show on _ surface 
surface 
Leak locator 
None 
Electric indicator, 
Darley leak locator 
Darley wireless 
aquaphone 
Show on surface 
Venturi meter and hose 
Sonophone 
Electric leak locator 


Pitometer; shows on 
ing b 


c—Per service. 


85 
ber to 85 gal. in July. t—In summer. 


97 
100 
98.5 
(d) 
99.6 
Commercial 
47 
100 
100 
96 
160 
100 
100 
90 
None 





y 
pump 
y hand 


» Darley leak 
Sonophone 
cope, electric leak 


Sonoscope 
Waterphone, electric 
ometer surve 
Microphone 


records 
Meter reader 
Leak detector 

Shows on surface 

Leak locators 
Aquaphone 
Microphone 
Microphone 
leak locator 
Microphone 
Microphone 
Microphone 
Microphone 

locator 
Microphone 
Microphone 


Aquaphone 
Darley, aquaphone 


Electric leak locator 


from house b 





Close curb stop, 


Aquaphone 
locator, pit 


y 
Sonos 


‘None 
None 
Quarterly 
3 years 
None 
4 or 5 years 
None 
Monthly 
Quarterly 
None 
None 
None 
Quarterly4 
Semi-annually 
Annually 
None 
Quarterly 
None 
Annually 
Quarterly 
None 
None 
None 


Semi-annuall 


prings .... 


OC ..- 


a—Except city parks and buildings. b—When reading meters. 


Crosse. ..cce 
Ladysmith ‘ 


Reedsburg .. 
Sparta 
Superior 
Two Rivers...... 
Watertown .... 
Waukesha 
Wauwatosa 
Whitewater ... 
Wyoming: 
Evanston .. 
Rock § 
Sheridan 


Mineral Point.. 
Racine ..... 


Manitowoc 
Menasha ... 
Merrill ...... 
Milwaukee .. 
Monroe ... 
Neenah ... 
Oconomow 
Plymouth .. 


Marinette . 





La 
Madison .. 


Janesville ..... 
Kaukauna ...... 








Flood Protection on Highway 
Embankment 


Along the eastern bank of the Delaware river 
—the New Jersey side—extends a highway 
known as Route No. 5, which serves as an 
approach to the Delaware Water Gap and 
the Pocono Mountains. This road was com- 
pleted last year with a pavement of rein- 
forced concrete mixed 1:134:3%, 8 inches 
thick throughout, 20 feet wide on light 
grades and 30 feet with curb on grades of 4% 
and over. A considerable part of this road was 
relocated, 40% of it being on entirely new right- 
of-way, whereby 2200 lineal feet was saved in 
a length of 5 miles. Maximum grade was re- 
duced from 10% to 6.4% and a grade-crossing 
and railroad under-grade were eliminated. At 
one point about 1400 feet long, where the lo- 
cation was between the river and the Pennsyl- 
vania Railroad, the only location possible was 
one that was under water when the river was 
high. This necessitated placing the road entire- 
ly on embankment built in the river. 

In making this embankment, rock was used 
under water, above which an earth and gravel 
embankment was placed with a slope on the 
river side of 1% to 1. This slope was paved 
with cement bags filled with sand and cement 
mixed 1:5, and the entire slope was then pro- 
tected with a heavy rock fill. Owing to the 
probability of settlement, only a temporary 
gravel surface was placed along this stretch. 

In paving with the cement-sand mixture in 
bags, the bags were filled by hand and slid down 
a wooden chute into position on the face of the 
embankment. The bags were then thoroughly 
wet down and flattened out with a wooden maul 
and were sprinkled at intervals for a period of 
three days. After five days, the placing of the 
heavy rock fill was begun. On September 29th 
and 30th, before all of the rock fill had been 
placed, a heavy rain caused a 17-ft. rise in the 
river, but no damage was done to the cement 
bag revetment. 

The work was done by Salmon Bros., of Net- 
cong, as contractor. The resident engineer for 
the state was Neil MacDougal. 





Chat Roads in Missouri 


Joplin, Missouri is a center of what is said 
to be the largest lead and zinc district in the 
world. These two metals as mined are found 
disseminated through hard flint rock forma- 
tion, which is crushed to about the size of 
pea coal and run through machines which sep- 
arate the ore from the rock, there being about 
thirty parts to the latter to one part of ore. 

This waste rock is called chats and accumu- 
lates in huge piles around mines in the same 
way that culm piles accumulate around coal 
mines. Until recently no use had been found 
for these chats, but it has been discovered that 
they make excellent road material and 600 miles 
of fine road have been built of these chats, form- 
ing a network around the city of Joplin. In 
building these roads, Jasper County has used 








‘183 ge 
"183 6E 
=. 


s}ujor 
szuBIpAH 
s}ujor 
S9ATPA JUBIPAH 
sjueipdéy ‘siulor 


eee eoejins uo smog 
euoNn 
euoNn 
10}B00[ HVoryT 
@uoN 
1ozyVoo] Yeo, AolIVG 


dezyeur ‘euocydold1W 
wncta euoydo1oi A 
euOoN 
10}890[ HV] Of1}00TH 
euoydoloj AL 


IDATIIGI 
euoyde[e} YWM UsIST] 


euON ptovdee 

A[I9}.1ENH 
euoN 

Alpenuuy 
e@uOoN 
auoN 


piojieH 

Aeq uecsid 
“***OBT Np puod 
teeee  OTBID NEG 
steseeeestotag ed 
eeeeereeeee Aysepnyp 


teres @TTAUOIUTIO 
seteeseeet® qlofeg 
**weqg 19Aveg 
seseeeee Qoquieg 
uojolddy 
eeeeeeeeee os] Uy 
sUpSTOOSITM 
seeeeeeeees WOTeg 
+eeer* @ITTASpUNOW 
sseeees SaqsURTIOg 
seeeeeeeee® SUINTOL 


uoj}seTIVYO 
SUlUESIFA P#OAA 
"ses" "BITBM BITEM 
coeceeoeees BOMOL 
soeeeeroes BUIOOBL 
coeeeeees OTTLAZUY 
usul[[nd 
weinboyH 
u0zyABG 
eeeree weysuj[l°d 


Hoom B 90UO 
Al[enuuy 
S9SVIIOUL UOT} 
sedjd uexyo1q ‘sjujor -duinsuoo uey MH 
eeee Secnde edjd usyoig 
[es 99 SeopAles usHOIg 
[ea TL SVDJAIIG 
[es Os BOATVA ‘s}UjOL 


eeeeee 
eeee 


‘Te3 Le 


eseduind jo %02 


uo} oedsuy sovjing euOoN 
ee Py euoN 
A[L0VIVNH or ne 
euoN 
A[I0FIENH 
euON 


eeeeee 
ee eeee 


euon 
10}0939pP Hee, AolIVed 
eovjins uo sMOUS 


4l[enuuy 


SuOoN 
euoydenby 
euoydo1oI 


eeeeee 


913711 A194 
813311 A190 A 


sjuvIpAH 
So90JA10s ‘edid ueHoi1g 


eeee 
eeee 


euoNn 


‘[e3 SIL 
‘Tes FIT 
‘Tes LST 


‘Te €h 
‘183 00% 


euOoN 
Suyue wy 
10z093ep AolAVg 
euoydoloi Ww 
euoyud 
-O}JUISUBIZ ‘edodsOUOg 


IBv9vk SB VDIA TL 
Ajpenuuy 


Al[enuyzU0D 


19}0Ul0VJd 


Iveok B VOIM I, 
szujor 


szUuIOLr 
szulor Al[enuy}UOD 
s}ujor Aj[enulzuo0D 
syuror eeere 

syuvIPAH eeee 

S90[AIOG 4[[enuuy 


eeeeee eoce 


euoN 


por 19938 
pol pus suoydoi01w 
eovjins uo sMoUs 


4399} pue seq [9935 
pol [9935 
pol pus euoydo10IW 
euoN 
euoydo1olNn 
si9joul ‘euoydipny 


weeeee 


euoN 


Ajre[n3e1 JON 
ATW UOW 
siv9eh Z AIOAW 
euOoN 
aIvohk B 901M, 
Alrenuuy 


A4[Tenuuy 


eovjins uo sMoys 


eoeeeeee 


edjd poom eeee 


‘TeS OLZ-0ST 
2T8S 002 


‘183 O0T 
‘183 06 


e0BjINs uo sMoYUs 
$10}BOOL HVE OI1W0TH 
eoBvjins uo sMOYS 


S1BI[00 edid poom 
szujor 


edjd uexHo01q ‘szulor 
szujor 
SOA[BVA ‘s}UlOLr 
SyuBsIpAY ‘BOATBA ‘szUIOL 
s}ujor 
coe sjueipAy ‘s}ulor 


sjueIpsY ‘sjulor 
7? szujor 


euoN 


A[renuuy 
euoydol1oIN 


soeeeeeees ganqny 
4[[enuyzUo0D 


seeeees woopseqy 
suo. SUyqSuU MA 
eeeeveoee puoulyolTy 
S1InqgsujWAeA 
A[19}.18NH seeeees YOUBUTAND 
A[renuuy ****93107 UOILD 
euoN ** gQI[JASez}0OL1BYD 
2 UyUEsIyA 
AINGIOVSM 
eereeenee PsOzyyOIYy 
WOdMON 


euoNn 
euoNn’ 
euoN’ 
euoNn’ 


euoydoi0IN 
euoN 
euON 


euoN 
euoN 


eeeree [e}11snpuy 
euON I9}OUl T[ 
eovjins uo sMOUs OL 
819.1n} 
-oBjnury 
s19uINnsUuod 
eS1e] 


euoN' 


euoydol0ln 


aeok @ § IO Z 
aIvek B 9OIM, 
A[[VUuosv000 


sjurlor 
edid poepo.1i0) 
‘gsuo]}O9UuUU0D pveT : 
s}uviIpAy ‘sj}ujor tbh 


”n 
vy 
fe 
io) 
= 
S) 
e) 
ea 
> 
A, 


eoevjins uo sMoUs 


euoN 9018S 10}VM USYUM****** OT[JASTIIOW 
FZ6T Ul 


ites SuyuezsyT 

1O}yeOO, + HLT MoT 

euoN euoN 
euON 69 


SUO]}BOIPU] SoeJAINgG 9 


euoydoyny 
euoydol0lW 


Alrenuuy ******UCABET JpRT 
bebo Aj[[enuuy scree Yo USuuUEg 
. enree eeeeeeeveee uozVV, 
Alvenuuy Coeeeeroroes OLIBT 

s,U0ULIZA 
steeeeeees gI900g, 
a 2 set 
P1OJZIOYIVOCM 
I9JBMJOOMG 
eeeeeeeee yeuen®d 


syUBIPAH ae 
s}ujor eee 


euoydenby 


edjd usyo1q ‘sjujor Alvenuluo0p ececcce 


dy youg 
S90, AI0g 


sjuevipAy ‘s}ujor 
S}UIOf OIIpPVe]T 


S90TAI0g 
s}Uulor 
sjulor 
sjulor 
SOATVA 


SHES 007 


S1N31T ATOA 
ABp & ‘TVS 000'00Z 


eee Sess ee 00r 
ena euON 


e@uUON' 
S190}0N 
euON 
SUOT} BOI purl 
eovjins ‘suoydoloIN 
1A0yeIOT HV] 
euoydol10IW SeuON 
Suipunos wz suoydos01y euoydol1oi Ww A[[enuuy 
euON co ceee euON 
- SSuIpver 
teeees eoejins uo MoUs Jojou ‘euoydezwIqd 
eovjins uo sMOUS eoRjIns uO SMOUS 


euoN eeeen 
@uON 
@uON 


‘183 96 
‘183 09 
"183 09 
"183 08 


‘Tes FL ne 
‘Tes g9 


Ajs19z1eNgy 


euoydo.101w 
107800] Heel Aolieqg 
euoN 


eUuON 


esuBviO 
A[lenul}juop 0veseeeeus 


eIxoW 
seeeeeeees guiveH 
teteeeees ueyeay 
U0}SOATES) 


eeeeee 


edid [9903s ‘syoou9soo0s 7 
S90JAINg 


‘si4 § Ul 


eeeeee 
eeee 


183 1¢ 
‘183 08 


Aep aod 
uoijduinsuog 
eyideo 19g 


1B94 B ‘TVS 000'000'002 


zpeddojs pue 
P2xXIZAOOSIP useq sBYy 


Syooussoos ‘sjulOr 
sjulor 
s}ujof uoT}OeUUOD prOrT 
s}ulor 


zpunoj syVeT punois 


A[venulrjuop 


eeee 


eeee 


Alvenuuy 


SASAINS 


jo Aouenboe17 


soloyueu 


7B siemes YouEM 


euOoN 
euoN 
1030939p Heery 


peso[dwie spoyyNwW 


pe19j0ur 


euoN 


ESO0[AIOS Ul SHOT 


euOoN 


pATUJUOW 
euON 
A[190} 1eNY 


[UUW 


Zepeur 


SBeI[ed 


euinge[p 
weyquog 
ai dt Aeg 
teeeees JoSutred 
tsUxay, 


oS} fe) 


eereeeee 


SUOI}BUIWIeXxE 
e3eyVoT YyYOnu MOP 


S90TAIOS JO Sulj}99}9p 10J poesn oie 
-19pUuN SOU 91IV BIOUM SUIVUT UT SHVOT punoisZi9pun Bul}00}ed sosvusII9g esnoy-0}-9snoy 


SpoyjyoU 19430 FEU M 


a}JSBA\ puke WseyRo] JO UOTI0}0q 


ere us}jJO MOP 





PUBLIC WORKS 





101 gal. 
126 gal. 
100 gal. 
90 gal. 
125° gal. 
18 gal 
63 gal. 
70 gal." 
64 gal. 
50 gal. 
30 gal. 
48 gal. 
in Novem- 


80 gal. 


s—43 gal. 


6% since 1912 
sag ‘ 
400,000 gal. a day 
Very large 
Very little 


400,000 gal. a day 


pipe 
hydrants 


Joints 
Broken 


Services 
Joints, 


Services 
Hydrants 
Joints 
Joints, broken pipe 
Broken pipe 
Joints 
Hydrants 
Old joints 
Rusted services 
Joints 
Services 
Services 
Joints 
Valves, hydrants 


Old services, joints 
Joints, services 


Lead services 


Broken pipe 


Joints, lead connections 
All that have sewer connections. 


Goosenecks, joints 
if railroad use be included. 


i 


Annually 
Annually 


3 years 
Semi-annually 


When reading meters. 
10 gal. 


surface 
9 


None 
Microphone 
Darley leak locator 
a— 
in July. t—In summer. u— 


None 
surface 
Leak locator 
None 
Electric indicator, test- 
arley leak locator 
None 
Darley wireless 
aquaphone 
Show on surface 
Venturi meter and hose 
Sonophone 
Electric leak locator 
None 
Leak locator 
None 
None 
Check on reservoirs 


ing by section 


Show on 


D 


Pitometer; shows on 


c—Per service. 


97 
100 
98.5 
(d) 
99.6 
Commercial 
47 
100 
100 
96 
100 
100 
100 
90 
None 
85 


y 
pump 


» Darley leak 
Microphone 


pitometer surve 


Sonoscope 
Darley, aquaphone 
locator 
Microphone 
ber to 85 gal. 


Waterphone, electric 
Sonophone 


records 
Meter reader 
Leak detector 
Shows on surface 
Aquaphone 
Leak locators 
Aquaphone 
Microphone 
Microphone 
leak locator 
Microphone 
Microphone 
Microphone 
Microphone 
from house by hand 
Sonoscope, electric leak 
Microphone 
Electric leak locator 


Close curb stop, 


Aquaphone 
locator, 


y 


‘None 
None 
Quarterly 
3 years 
None 
4 or 5 years 
None 
Monthly 
Quarterly 
None 
None 
None 
Quarterly* 
Semi-annually 
Semi-annuall 
Annually 
None 
Quarterly 
None 
Annually 

Quarterly 
None 
None 
None 


eee 
ee 
cease 
eeee 
eeece 
eeeee 
eeeeee 
eee 
eeeeee 


prings .... 


Sheridan 


a—Except city parks and buildings. b—When reading meters. 


CrOBBO. oc ccce 
Oconomowoc ..... 
Reedsburg .. 
Two Rivers...... 
Watertown ...... 
Waukesha .. 
Wauwatosa 
Whitewater ... 


Plymouth ... 
Racine ..... 
Sparta 
Superior 
Rock § 





Mineral Point.. ge 
BIOOMGR .ccessec 


Manitowoc 
Marinette ..... 
DE. é6useeee 
Merrill 
Milwaukee ..... 
Monroe .... 


Janesville ..... 
Kaukauna ....... 
La 
Ladysmith 
Madison ... 





Flood Protection on Highway 
Embankment 


Along the eastern bank of the Delaware river 
—the New Jersey side—extends a highway 
known as Route No. 5, which serves as an 
approach to the Delaware Water Gap and 
the Pocono Mountains. This road was com- 
pleted last year with a pavement of rein- 
forced concrete mixed 1:13%4:3%, 8 inches 
thick throughout, 20 feet wide on light 
grades and 30 feet with curb on grades of 4% 
and over. A considerable part of this road was 
relocated, 40% of it being on entirely new right- 
of-way, whereby 2200 lineal feet was saved in 
a length of 5 miles. Maximum grade was re- 
duced from 10% to 6.4% and a grade-crossing 
and railroad under-grade were eliminated. At 
one point about 1400 feet long, where the lo- 
cation was between the river and the Pennsyl- 
vania Railroad, the only location possible was 
one that was under water when the river was 
high. This necessitated placing the road entire- 
ly on embankment built in the river. 

In making this embankment, rock was used 
under water, above which an earth and gravel 
embankment was placed with a slope on the 
river side of 1% to 1. This slope was paved 
with cement bags filled with sand and cement 
mixed 1:5, and the entire slope was then pro- 
tected with a heavy rock fill. Owing to the 
probability of settlement, only a temporary 
gravel surface was placed along this stretch. 

In paving with the cement-sand mixture in 
bags, the bags were filled by hand and slid down 
a wooden chute into position on the face of the 
embankment. The bags were then thoroughly 
wet down and flattened out with a wooden maul 
and were sprinkled at intervals for a period of 
three days. After five days, the placing of the 
heavy rock fill was begun. On September 29th 
and 30th, before all of the rock fill had been 
placed, a heavy rain caused a 17-ft. rise in the 
river, but no damage was done to the cement 
bag revetment. 

The work was done by Salmon Bros., of Net- 
cong, as contractor. The resident engineer for 
the state was Neil MacDougal. 





Chat Roads in Missouri 


Joplin, Missouri is a center of what is said 
to be the largest lead and zinc district in the 
world. These two metals as mined are found 
disseminated through hard flint rock forma- 
tion, which is crushed to about the size of 
pea coal and run through machines which sep- 
arate the ore from the rock, there being about 
thirty parts to the latter to one part of ore. 

This waste rock is called chats and accumu- 
lates in huge piles around mines in the same 
way that culm piles accumulate around coal 
mines. Until recently no use had been found 
for these chats, but it has been discovered that 
they make excellent road material and 600 miles 
of fine road have been built of these chats, form- 
ing a network around the city of Joplin. In 
building these roads, Jasper County has used 
















226 


millions of yards of chats at no expense except 
that of hauling it from the mines. At first the 
chats were simply distributed in a thick layer 
and allowed to pack under traffic. Heavier 
motor traffic has shown the necessity for bet- 
ter construction and the material is now used 
as aggregate for concrete base, surfaced with 
asphalt. Tests made by the Missouri State 


Highway Commission in crushing concrete cyl* 


inders have shown the chat concrete to be 
stronger than that made with any other avail- 
able material. 

Chats from Jasper Co. are used not only 
there but in many of the southern states other 
than Missouri. They can be found in use in 
Kansas, Texas, Louisiana, Florida and other 
southern states, and as far north as lowa and 
Nebraska. 





Vertical Pressure of 


Earth Fills* 


Experiments being conducted by Uni- 

versity of North Carolina and State 

Highway Commission, using sand and 
clay fills. 


By C. N. Conner; 


Valuable data on the vertical pressure of earth 
fills of various materials are expected to result 
from experiments now being conducted by the 
University of North Carolina in coperation with 
the North Carolina State Highway Commission. 

The curves in Figure 1 show the results of 
some of the early experiments with sand and 
clay fills. It is interesting to note that greater 
pressures are brought to bear on the 30-inch 
cast-iron pipe by the clay fill than the sand fill 
at all depths. 

The experiments are being conducted under 
the direction of G. M. Braune, dean of the School 
of Engineering, University of North Carolina, 
and P. K. Schuyler, associate professor of high- 
way engineering, is actively supervising the 
work. The plans for the weighing scales and 
the general methods in use were suggested and 











*Submitted through the Highway Research Board of the 
National Research Council. 

{State Construction Engineer, 
way Department. 


North Carolina State High- 
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PRESSURE ON PIPE IN POUNDS PER LINEAR FOOT 
FIG. 1—PRESSURES PRODUCED BY SAND AND 


CLAY FILLS ON 30-INCH CAST IRON PIPE. 


approved by A. T. Goldbeck, chief, division of 
tests, United States Bureau of Public Roads. 
The methods used to determine the pressures 
are as follows: Four 2%-foot sections of 30- 
inch cast-iron pipe were placed on columns, 
which rested on the weighing platforms of 
specially designed scales The scales and col- 


umns were housed in a concrete culvert, in the 
top of which there was a slot just large enough 
to admit the pipe, which lay in a horizontal 














SCALES IN PLACE IN CULVERT 
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position, with one half of its surface protruding 
above the top of the culvert and exposed to the 
pressure of the earth fill, while the other half 
of its surface was inside the culvert resting on 
the top of the column. 

A sand fill, using uniform quality of sand, 
was built up in 1-foot layers, each layer being 
carefully leveled off and the pressures accurate- 
ly determined by weighing the loads on the 
various scales. An attempt was made to roll the 
sand fill, but it was not found to be practicable. 
The experimental fill with sand was carried to 
a height of 20 feet above the top of the pipe. 
The sand fill was then removed and replaced 
with a clay fill. This fill was also placed in 1- 
foot layers and readings taken at each foot level 
in a mannér similar to the method employed 
with the sand fill. The clay fill was rolled with 
a 4-ton roller and carried to a height of 14 feet. 
The next part of the experiment as proposed 
will consist of using a clay fill and laying the 
pipe in a trench excavated after the fill is made. 
It is believed that by laying a pipe in this man- 
ner the pressure exerted on it by the fill is 
lessened. 

Maj. William Cain, an authority on earth 
pressure, has suggested certain laboratory ex- 
periments, which are being carried out in con- 
nection with the field work. It is thus hoped to 
obtain data on the coefficients of friction and 
cohesion of soils, which can be applied to the 
results obtained in the field and thereby add 
to the present available information on the sub- 
ject of earth pressure. 





Some Traffic Statistics 


Figures obtained from Connecticut 

to California show that motor truck is 

not invading long-haul field. It is not 
destroying roads. 








In an address on May 28th before the Mid- 
West Transportation Conference, W. M. Jar- 
dine, Secretary of Agriculture, told briefly some 
of the facts obtained by traffic counts during 
the past year or two and some conclusions 
therefrom. 

He stated that in Connecticut it had been found 
that nearly 40% of the total tonnage is hauled 
less than ten miles and nearly 70% less than 
thirty miles, while that which reaches or ex- 
ceeds one hundred miles is chiefly the moving 
of furniture and household goods. Where trans- 
portation by truck exceeds thirty miles, this 
is due either to lack of rail service furnishing 
rapid and dependable transportation of L. C. L. 
freight, or because certain commodities, inclu- 
ding furniture, groceries, and other food stuffs, 
are in their very nature adapted to motor truck 
shipment between cities and smaller towns. 

In California it was found that 25% of the 
total tonnage was hauled less than ten miles, 
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60% less than thirty miles, and less than 20% 
more than seventy miles. The differences be- 
tween the two States are largely those caused 
by greater distance between cities and less com- 
plete railroad service. 

Coming to Illinois, 24% is hauled less than ten 
miles, 75% less than thirty miles and less than 
3% moves more than one hundred miles. 

These are actual figures obtained by stopping 
and questioning thousands of trucks. They are 
believed to prove conclusively that the motor 
truck is not invading the long-haul field. Truck 
operators have learned that the long haul does 
not pay. One of the most reputable haulage 
companies in the United States tried it and kept 
a careful record of the costs and found the re- 
sult discouraging. This company operated an 
average of 35 trucks of about 3% tons capacity 
between Buffalo and Erie and between Erie and 
Cleveland, a distance of one hundred miles in 
each case. They compared the cost of this oper- 
ation with the rates of the railroad tariff, on 
the basis of a year’s operation, and found that 
their loss was $14,000 on $200,000 gross revenue. 

Truck hauling is distinctly a service of distribu- 
tion from centers. In the main it gives a service 
which neither the railroads nor any other in- 
flexible carrier, limited to a fixed line of travel. 
can render. It is a service which does not aim 
to move large bulk, day after day and year 
after year between the same points, but its loads 
are picked up everywhere and hauled anywhere 
within the short-haul limit. 

The usefulness of the motor truck in this 
field is being recognized by railroad officials. 
The Pennsylvania Railroad is experimenting in 
using it as a coordinated agency for the hand- 
ling of local L. C. L. freight. Operating on the 
zone-station principle, by which full cars of 
package freight are shipped to the zone stations 
and from these delivered to the intermediate 
stations by motor trucks, the company is stated 
to have been able to speed up its local package 
service and reduce by 75% the damage to goods 
in transit. 

Mr. Jardine was quite emphatic in disputing 
the popular idea that motor trucks are destruy- 
ing the roads. There are now as many motor 
trucks using the roads as there were all other 
kinds of motor vehicles ten years ago, but 
the cost of the roads per ton-mile of traffic is 
far less now than it was then, and the roads are 
better. This has been accomplished Ist, by the 
really notable improvements that have been 
made in the design of highway surface; 2nd, by 
the building up of efficient administrative and 
engineering organizations; and third, by the 
greatly increased use, which far exceeds the in- 
crease in the cost of the roads. During the war 
period trucks did destroy roads, because heavy 
trucks were constantly used on roads not built 
to accommodate them and because at the same 
time highway maintenance was declared to be 
nonessential and discouraged. Roads are built 
now to accommodate such traffic and, while they 
wear out just as rails, locomotives and motor 
trucks wear out, they are not destroyed. 
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. Recent Legal Decisions 


GRANT OF USE OF STREET FOR RAILROAD SWITCH 


The Oklahoma Supreme Court holds, Okla- 
homa Tool & Supply Co. v. City of Bartlesville, 
223 Pac. 637, that a grant to a railroad of the 
use of a city street for railroad purposes, author- 
ized by statute, is not revocable during the time 
covered by the grant and while the street is being 
used in accordance with the terms of the grant. 
A railroad switch operated in connection with a 
main line is used for a public purpose though 
mainly serving one industry, and the refusal of 
this industry to permit an extension over its 
private property does not convert the switch into 
a private switch. 





RESOLUTION FOR IMPROVEMENT HELD SUFFICIENT 
FINDING OF NECESSITY THEREFOR 


It is the general rule that, under a statute re- 
quiring the council to find that the proposed work 
or improvement is necessary, the adoption of the 
resolution is a sufficient declaration, so that an 
express finding in the resolution itself as to the 
necessity of the:work or improvement need not 
be made unless the statute expressly requires the 
resolution to contain such a recital. Hamilton’s 
Law of Special Assessments, §342. The Montana 
Supreme Court, applying this rule, holds, Almas 
v. City of Havre, 223 Pac. 896, that, by adopting 
a resolution of intention, describing therein a 
district which includes lots which do not front 
on the improvement, the council declared in ef- 
fect that in its opinion the proposed improve- 
ment was of more than local or ordinary public 
benefit. 





ALTERATION OF CONTRACT AS AWARDED BY PRO- 
VISION AS TO SALE OF BONDS 


The Alabama Supreme Court, Dunn. Const. 
Co. v. White, 96 So. 444, affirmed injunction of 
the enforcement of a formal paving contract as 
finally executed, as amounting to an alteration 
of the contract awarded as to the cost price, and 
a sale of bonds under par in violation of law. 
Any material departure in the contract awarded 
from the terms and conditions upon which the 
bidding is had renders the contract, in a sense, 
a private one, prohibited by the Alabama statute 
of 1915 requiring advertisement and award of 
contracts to the lowest bidder. 





TIME LIMIT FOR SUITS TO SET ASIDE IMPROVEMENT 
ASSESSMENTS 


The Oklahoma Supreme Court holds, Berry- 
hill v. City of Sapulpa, 222 Pac: 555, that the 60- 
day period of limitation against an action to set 
aside an assessment for an improvement, pro- 
vided for in section 471, R. L. 1910, begins to run 
from the date of passage of the assessing 
ordinance and not from the date of its last pub- 
lication. The statute applies to suits involving 
irregularities in procedure, but not to jurisdic- 
tional defects rendering the proceedings void. 
The payment to a sewer contractor of more than 


the amount provided for in his contract, or more 
than a reasonable profit on the construction, or 
the fact that the work was not constructed ac- 
cording to plans and specifications, were held 
to be irregularities and not jurisdictional defects. 





PROHIBITION OF RETAIL BUSINESS BUILDING IN 
RESDENTIAL NEIGHBORHOOD 


The Mississippi Supreme Court holds, Fitz- 
hugh v. City of Jackson, 97 So. 190, that it is not 
within the police power of a municipality to enact 
an ordinance prohibiting the erection of a build- 
ing for business purposes (in this case a brick 
building to be used as a grocery store) or the 
conducting of a business in a residential portion 
of the community. The court said that the 
proper operation of a grocery store cannot pos- 
sibly be injurious to the public health, and that, 
even if the state had power, under the Mississippi 
Constitution, under the police power to pass 
regulations purely to promote the public con- 
venience or the general prosperity to the dis- 
advantage and detriment of the individual prop- 
erty holders, the ordinance could not be said to 
promote the public convenience or the general 
prosperity of the municipality or its inhabitants. 

In State v. City of New Orleans, 97 So. 440, 
the Louisiana Supreme Court reaches a contrary 
conclusion, holding that the provision in the state 
Constitution of 1921, authorizing municipalities 
to zone their territory and “to prohibit the estab- 
lishment of places of business in residential dis- 
tricts” did not add anything to the authority 
which the Legislature already possessed. 

The Louisiana court says that such an ordi- 
nance does not discriminate arbitrarily against 
persons owning property in the district. 

The court cites three decisions of the United 
States Supreme Court, Hadacheck v. Los 
Angeles, 239 U. S. 394, Cusack v. Chicago, 242 
U. S. 529, St. Louis Poster Co. v. St. Louis, 249 
U. S. 269, holding that a municipal government 
may, for the general welfare, exercise the police 
power to the extent of forbidding the owners 
of property in a designated district to use their 
property for business purposes. The courts of 
last resort in New York, Massachusetts, New 
Jersey, Iowa, Utah, Missouri and Kansas, have 
recognized the authority of cities to enact so- 
called zoning ordinances, creating residential 
districts and commercial districts, and prohibit- 
ing business establishments in residence districts. 





REVOCATON OF OFFER TO DEDICATE STREET BEFORE 
ACCEPTANCE 

The New York Appellate Division holds, 
Nichols Copper Co. v Connolly, 203 N. Y. Supp, 
839, that an offer to dedicate a street may be re- 
voked or withdrawn at any time before accept- 
ance, either actual or implied, and the death of the 
owner: who has made the unaccepted offer oper- 
ates to revoke it. 
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REASONABLE COMPENSATION FOR WATER SUPPLIED 
TOWN AFTER EXPIRATION OF CONTRACT 


When the contract between a town and a 
water company to supply the town with water 
for fire protection and domestic service has ex- 
pired, a legal duty arises on the part of the 
town, in the absence of a contract, to pay a 
reasonable compensation for the services rend- 
ered, and failure to compensate gives the com- 
pany a right to recover upon implied assumpsit. 
-—People v. Huntington Water Works Co., N. Y. 
App. Div., 203 N. Y. Supp. 808. 


CARE AS TO GUARDING BRIDGE 


BY BARRIERS 


The New York Appellate Division says, Rigby 
v. Town of Gerry, 204 N. Y. Supp. 769, that while 
very likely towns are now held to a higher degree 
of care in the maintenance of highways and 
bridges and the protection of the safety of 
travelers than they were in the days of ox-carts 
or of horse-drawn vehicles, since the degree of 
care must be commensurate with modern condi- 
tions of traffic, primary principles of liability 
have not changed. The duty devolving upon the 
town and its officers is that of ordinary care 
and prudence under the existing circumstances. 
Negligence can be based only on an omission 
under these circumstances reasonably to fore- 
see and anticipate danger, and the neglect of the 
duty reasonably to take necessary precautions 
to avert it. 

In an action for the death of an automobilist 
whose car went over a highway bridge unpro- 
tected by a barrier, it was held that where the 
road was sufficiently wide for a safe passage, 
the driver’s view was clear, and the way was 
open, a guard rail would have given him no more 
information than he already possessed and would 
have had to be of great strength to stop his car 
coming down a grade at high speed, and that a 
verdict for plaintiff was against the weight of 
evidence as to the town’s negligence as a pros- 
cunate cause of the accident and the plaintiff’s 
freedom from contributory negligence. 


DEGREE OF 


EXTRAS NOT ALLOWED WHERE FOR CONTRACTOR’S 
BENEFIT ONLY 
In an action for extra yards of earth moved 
under a drainage contract, the Circuit Court of 
Appeals, Seventh Circuit, holds that the contrac- 
tor could not recover unless the extra work was 
authorized by the drainage commissioners or 
their engineers and was incidental to and in 
beneficial furtherance of the improvement and 
not merely for the advantage of the contractor, 
as where it was necessitated by the undue width 
of one of his dredge boats——Green Briar Drain- 
aze Dist. v. Clark, 292 Fed. 828. 


SEWER CONTRACTOR HELD ENTITLED TO DAMAGES 
FOR DELAY CAUSED BY FAILURE TO 
PROVIDE RIGHT OF WAY 

The Circuit Court of Appeals, Second Circuit, 
American Pipe & Construction Co. v. Westches- 
ter County, 292 Fed. 941, that a sewer contractor 
was entitled to damages for delay during a period 
of suspension of the work, caused by a delay of 
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258 days in furnishing a right of way, notwith- 
standing a provision in the contract that the 
commission was authorized to suspend the work 
at any time if they should deem it “for the best 
interest of the district affected,” without com- 
pensation to the contractor. The commission 
was held bound to act with reasonable expedition 
in securing the right of way, and a failure to do 
so was a breach of the contract. 


CONTRACTORS TOO LATE TO CLAIM CANCELLATION 
FOR MUTUAL MISTAKE ON COMPLETION 

OF CONTRACT 
The Circuit Court of Appeals, First Circuit, 
City of Boston v. McGovern, 292 Fed. 705, holds 
that contractors for a tunnel were not entitled 
tc cancellation of the contract after completion 
on the ground of mutual mistake as to the char- 
acter of the soil to be excavated where the mis- 
take was at once evident on encountering ledge 
and they elected to proceed and gave notice of 
their intention to claim extra compensation, but 
no notice of any intention to abrogate the con- 

tract on the ground of mistake. 


MUNICIPAL ELECTRIC PLANT WITHIN KANSAS 
FACTORY ACT 


The Kansas Supreme Court holds, Bollinger v. 
Hill City, 227 Pac. 265, that a municipal electric 
light plant wherein electric current is manufac- 
tured by means of dynamos and other machinery 
and conducted by wires to the municipality’s cus- 
tomers is within the purview of the Kansas Fac- 
tory Act; and a person laboring in the plant 
though not an employe of the municipality, but 
in this case learning the work with a prospect 
of getting a position there, is within the protec- 
tion of the act, and recovery was allowed for the 
death of such an one injured while oiling the 
machinery. 


RIGHT OF CONDEMNATION FOR WATER RESERVOIR 
IN OKLAHOMA 


The Oklahoma Supreme Court holds, City of 
Tulsa v. Williams, 227 Pac. 876, that the right 
to create a water reservoir either within or with- 
out the corporate limits of municipal corporations 
has been conferred upon municipal corporations 
by the laws of Oklahoma. The necessity there- 
for and the location thereof are legislative ques- 
tions for the law-making powers of such munici- 
palities and are not for the courts; but the neces- 
sity for taking any particular piece of property for 
the public use, when that question is raised, is 
a matter for judicial determination. Where a 
municipal corporation of Oklahoma seeks to 
create a waterworks plant and water reservoir 
outside of its corporate limits, it has a right, un- 
der the law of eminent domain, to condemn such 
land as shall be submerged by its reservoir up to 
the high water line; and also has the right to 
condemn such margin of land above the high 
water line of the reservoir as may be needed, 
where the perpetual use and absolute control 
thereof is required, to protect its water supply 
from pollution and for policing and patrolling its 
reservoir’ but how much margin above the high 
water line should be taken for such purpose is a 
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judicial question to be determined by the court 
upon evidence of the necessity. 


SUBSTANTIAL PERFORMANCE OF SEWER CONTRACT 

The Missouri Supreme Court holds, Lansdown 
v. Kierns, 260 S. W. 88, that the fact that man- 
holes were made of secondhand ordinary brick 
and were not well cemented would not justify the 
court in holding that a sewer construction con- 
tract was not substantially performed. 

CITY NOT LIABLE FOR INJURY BY DEFECTS IN 

FIRE STATION 

The Texas Court of Civil Appeals holds, Barnes 
v. City of Waco, 262 S. W. 1081, that a city “is 
not liable in damages to a citizen who is injured 
by a defective fire station,” and it was not liable 
to one who, in the fire station as an invitee of 
the firemen, fell through the wellhole on the sec- 
ond floor used by the firemen in climbing down 
when a fire was announced. 

CITY HELD NOT LIABLE FOR INJURY TO 
TRESPASSER ON PREMISES 

The Oklahoma Supreme Court holds, City of 
Grandfield v. Hammonds, 227 Pac. 140, that a 
city furnishing water to the inhabitants from a 
well on its own premises was not liable for the 
death of a three year old boy who, while playing 
about the well, which was covered with loose 
boards, fell into the water and was drowned, the 
child being on the premises without invitation, 
express or implied, of the owner. 


UPKEEP OF HIGHWAYS AND BRIDGES IN 
PENNSYLVANIA 


The Circuit Court of Appeals, Third Circuit, 
holds, Tioga County, Penn., v. Bohnett, 299 Fed. 
103, that at common law and under the Pennsyl- 
vania statutes, the duty to keep a public highway 
in repair devolves upon the township upon 
which rests the duty of opening and making it. 
A county is generally recognized as a quasi cor- 
poration, upon which duties wholly involuntary 
are imposed. They possess no power to incur 
obligations not authorized by statute. In Penn- 
sylvania there is no common law duty imposed 
upon countries to build or repair highways or 
bridges; such duty and consequent liability for 
negligence in the care thereof must be imposed 
by statute or held not to exist. The statutory 
requirements imposed as a requisite to establish 
a bridge as a county bridge must be complied 
with, or all the proceedings fail. 

ACQUIESCENCE BY ABUTTING OWNER TO IMPROVE- 
MENT IN FRONT OF PROPERTY 

The Louisiana Supreme Court holds, Foster v. 
City of New Orleans, 99 So. 686, that where a 
property owner saw the construction of a swim- 
ming pool by the city in front of his property 
going on, but made no objection until it was com- 
pleted, he was estopped from demanding removal 
of the pool, but not from claiming damages, 
under article 167 of the State Constitution of 
1913, then in force, “because the municipal gov- 
ernment had the right to establish the swimming 
pool as a public institution, provided the city 
paid just and adequate compensation for the pri- 
vate property thereby taken or damaged.” 
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MUNICIPALITY’S RIGHT TO REMOVE SHADE TREES 
IN STREETS 

While an abutting owner has a qualified inter- 
est in trees in front of his premises to such an 
extent that he can recover damages to his prop- 
erty caused by the wrongful interference with 
the shade trees, the New York Supreme Court, 
Special Term, Erie County, holds, Cary v. Schwab, 
123 Misc. 536, 205 N. Y. Supp. 903, citing Dona- 
hue v. Keystone Gas Co., 181 N. Y., 313, that he 
has no proprietary interest which prevents the 
city from improving the street to the extent of 
removing the trees, so as to afford the full benefit 
to the public which was contemplated when the 
tee or easement to the street was acquired, and 
to meet the changed conditions incident to the 
growth of the city, the increase in travel and the 
changed means of travel. 


LETTING TO LOWEST RESPONSIBLE BIDDER—RIGHT 
OF AGGRIEVED BIDDER 

The Louisiana Supreme Court holds, St. Lan- 
dry Lumber Co. v. Mayor, etc., of Town of 
Bunkie, 99 So. 687, that Section 2 of Act No. 147 
of 1902, providing for the letting of municipal 
contracts to the lowest responsible bidder “vests 
in the council the power and discretion to deter- 
mine, first, the responsibility of the bidder, sec- 
ondly, whether the security offered is satisfac- 
tory, and, thirdly, it may reject all bids if none 
is satisfactory; but the law does not permit the 
arbitrary selection of one which is higher and 
the rejection of others which are lower, and made 
by persons more responsible and better qualified 
to do the work.” It holds that the responsibility 
of the bidder is to be determined not only by his 
financial ability to perform the work, but his ex- 
perience and reputation for satisfactory work 
are of equal importance. An unsuccessful bidder, 
alleging his bid to have been the lowest and his 
responsibility good, has a standing in court, 
under the statute, to assail the action of the 
municipal authorities in refusing to award him 
the contract. 


AUTHORITY TO SELL PUBLIC SQUARES 


The Kansas Supreme Court holds, State v. City 
of Manhattan, 225 Pac. 85, that chapter 97 of the 
Laws of 1921, authorizing cities to sell any public 
park, public square, or market square that “they 
may now own,” does not authorize a city to sell 
such property dedicated by the filing of plots 
of the city, the city not having complete owner- 
ship of such property. 


MUNICIPAL CONTRACT 
IN INSTALLMENTS 

The Oklahoma Supreme Court holds, City 0° 
Woodward v. Manhire Grate & Equipment Co.. 
224 Pac. 356, that if the contract of a municipa! 
corporation for machinery and equipment for us« 
in making a water and light extension is other 
wise legal in every respect, it will not be in- 
validated by the fact that it provides for the 
payment of the price in monthly installments to 
commence at some future date. 


MAY MAKE PRICE PAYABLE 
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